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o 
FOREWORD 

The Space Shuttle Phase B s tudies a r e d i rec ted toward the definition 
of an economical space t r anspor t a t ion sys t em. In addition to the m i s s i o n s 
which can be sat isf ied with the shutt le payload capabil i ty, the National 
Aeronaut ics and Space Adminis t ra t ion has m i s s i o n s planned that r equ i re 
space vehic les to place payloads in excess of 100,000 pounds in ea r th orbi t . 
To satisfy th is r equ i r emen t , a cost-effect ive mu l t imi s s ion space shuttle 
sys tem with l a rge lift capabil i ty is needed. Such a sys t em would ut i l ize a 
reusable shuttle boos te r and an expendable second s tage . The expendable 
second stage would be complementa ry to the space shuttle sy s t em and 
impose m i n i m u m impact on the reusab le b o o s t e r . 

To a s s i s t the expendable second stage concept, a two-phase study 
was author ized by NASA. Phase A efforts , which ended in December 1970, 
concentra ted on pe r fo rmance , configuration, and bas ic ae rodynamic con
s ide ra t ions . Bas ic t r a d e s tudies w e r e c a r r i e d out on a re la t ive ly l a rge 
number of configurat ions. At the conclusion of Phase A, the con t rac to r 
proposed a single configuration. Phase B commenced on F e b r u a r y 1, 1971 
(per Technical Direc t ive Number 503 
Whereas a l a r g e number of payload c 

S) based on the recommended sy s t em. 
:onfigurations w e r e cons idered in the 

init ial phase , Phase B was begun with specific emphas i s placed on t h r e e 
r ep resen ta t ive payload configurat ions. The ent i re Phase B act ivi ty has been 
d i rec ted toward handling the t h r e e r e p r e s e n t a t i v e payload configurat ions. in 
the mos t acceptable m a n n e r . Resul t s of th is act ivi ty a r e r epor t ed in this 
12-volume Phase B final r epo r t . 

Volume I Executive Summary SD 71-140-1 
Volume II Technica l Summary SD 71-140-2 
Volume HI Wind Tunnel Tes t Data SD 71-140-3 
Volume IV Detail Mass P r o p e r t i e s Data SD 71-140-4 
Volume V Opera t ions and R e s o u r c e s SD 71-140-5 
Volume VI Interface Control Drawings SD 71-140-6 
Volume VII P r e l i m i n a r y Design Drawings SD 71-140-7 
Volume VIII P r e l i m i n a r y CEI Specification - P a r t 1 SD 71-140-8 
Volume IX P r e l i m i n a r y Sys tem Specification SD 71-140-9 
Volume X Technology Requ i remen t s SD 71-140-10 
Volume XI Cost and Schedule E s t i m a t e s SD 71-140-11 
Volume XII Design Data Book SD 71-140-12 

j 

This document is Volume IV, Detail Mass P r o p e r t i e s Data. 
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o 
1.0 INTRODUCTION 

The m a s s p rope r t i e s he re in a re p resen ted to desc r ibe the final r e su l t s 
of the completed Phase B study of an expendable second stage with a r e u s 
able booster . The purpose of this volume is to descr ibe the final m a s s 
cha r ac t e r i s t i c s of the vehicle configurations for the three specified payloads 
in t e r m s of weight, center of gravi ty , and m a s s moments of ine r t i a . Data 
a re presented on an individual bas i s for each of the following configurations: 

B-9U booster + ESS/MDAC space station 
B-9U booster + ESS/ reusable nuclear stage 
B-9U booster + ESS/NR space tug 
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© 
2.0 REQUIREMENTS AND CRITERIA 

This r epor t cons is t s of e lements identified in Section IV of the Study 
Control Document for the study of an expendable second stage (ESS) with a 
reusab le boos te r . The format designated for m a s s p rope r t i e s repor t ing , as 
util ized for the Space Shuttle P h a s e B study, is used here in . 

The r epo r t is divided into three basic sec t ions : the integrated vehicle 
sys tem, the ESS, and the boos ter modificat ions. A fourth section includes 
the vehicle configurations on which the m a s s p rope r t i e s a r e based. 
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o 
3.0 INTEGRATED VEHICLE SYSTEM 

This section includes the m a s s c ha r a c t e r i s t i c s of the t h r ee combined 
configurations during the mated portion of their flight operat ion. Weight 
data are shown for both the boos ter and ESS vehicles in a summar ized tabu
lation which gives a "f i rs t genera t ion" sys tem breakdown. In o rde r to 
descr ibe the m a s s p rope r t i e s of the mated sys tem (B-9U + ESS/Payload) , 
for c r i t i ca l events of powered flight, Sequenced Mass P r o p e r t i e s Statements 
a r e included. These data p resen t the mass p roper t i e s of the mated config
uration at "liftoff, " "Qmax, " "max G, " and "End Boost. " The center of 
gravity movement resul t ing f rom the booster ascent propel lant consumption 
during operation f rom Liftoff to End Boost is presented graphical ly . The 
re la t ive center of gravity ranges anticipated for both the Shuttle and ESS 
System concepts a re shown in a drawing at the end of this section. 
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o SUMMARY WEIGHT STATEMENT (LAUNCH CONDITION) 

CONFIGURATION 

B9U/E5S-MDAC SPACE STATION 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION, ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DISTR 
HYD & PNEU DISTR " 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 
ESS PLATFORM 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYIJ0AD 
ORDNANCE 
RESIDUAL FLUIDS 
PAILOAD MARGIN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL (GROSS WT) LB 

DESIGNATIONS: 

EST % ESTIMATED WEIGHT 
CALC % CALCULATED WEIGHT 
ACT % ACTUAL WEIGHT 

BOOSTER 

61,990 
19.230 

182,772 
82.6AA 
27.361 

130,186 
50r413 
10.557 
I r f lO l 
1.438 
1,862 
7>ft*S 
b\iJA 
1.650 
1,600 

46.486 
9.770 

643,117 

476 

11,476 

655,069 

20,302 
3,382.30' 

143,786 
l r 500 

4203464 

BY 

EST 

f 

100 

CALC ACT 

DATE 

ESS 

57847 

25328 

4710 
3400 

.1190 
406 

2955 
1100 

96936 

176.960 

59y> 5336 

285,191 

6659 
83 

677.150 

22.917 

992,000 

EST 

42 

90 

100 
100 
100 
10 

loo 
100 

63 

100 

100 
100 

88 

lOO 
100 
100 

100 

98 

CALC 

21 

10 

90 

15 

5 

1 

ACT 

17 

22 

7 

1 
NOTES & SKETCHES: 

/A/CZJAMT/.O*/ SS"° 
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o SUMMARY WEIGHT STATEMENT (LAUNCH CONDITION) 

CONFIGURATION 

B9U/ESS - RNS 
CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION, ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DISTR 
HYD & PNEU DISTR 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 
ESS PLATFORM 

SUBTOTAL (DRY WTI 

PERSONNEL 
PAYLOAD 
ORDNANCE 
RESIDUAL FLUIDS 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL (GROSS WT) LB 

DESIGNATIONS: 

EST % ESTIMATED WEIGHT 
CALC % CALCULATED WEIGHT 
ACT % ACTUAL WEIGHT 

BOOSTER 

61990 
1(B}9 

182772 
82644 
27361 

130186 
50413 
10557 
1801 
1438 
1862 
7889 
5468 
1650 
1600 

46486 
9770 

643117 

476 

11476 

655069 

20802 
27Z.9260 

143786 
1500 

3570417 

BY 

EST 

100 

CALC ACT 

DATE 

ESS 

54847 

25328 

4710 
3400 
1190 
406 

2955 
1100 

96936 

83000 

5965 
93H 

195215 

10480 
83 

428198 

17724 

651700 

EST 

42 

90 

100 
1O0 
100 

10 

100 
100 

63 

100 

100 
100 

82 

100 
100 
100 

100 

94 

CALC 

21 

10 

*0 

15 

8 

2 

ACT 

37 

22 

10 

4 
NOTES & SKETCHES: 

a/zs/r 
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© 
SUMMARY WEIGHT STATEMENT (LAUNCH CONDITION) 

CONFIGURATION 

B9U/ESS - NR TUG 
CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION, ASCENT 
PROPULSION, CRUISE 
PBOPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DISTR 
HYD & PNEU DISTR 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 
ESS PLATFORM 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYLOAD 
PAYLOAD ADAPTER 
RESIDUAL FLUIDS 
PAYLOAD MARGIN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL (GROSS WT) LB 

DESIGNATIONS: 

EST % ESTIMATED WEIGHT 
CALC % CALCULATED WEIGHT 
ACT % ACTUAL WEIGHT 

BOOSTER 

61990 
19230 

182772 
J32644 
27361 

130136 
50^13 
10557 
1801 
1438 
1862 
7889 
5468 
1650 
1600 

L6LB6 
9770 

643117 

476 

1H76 

655069 

20802 
29/J.395 

143786 
1500 

3762552 

BY 

EST 

100 

CALC ACT 

DATE 

ESS 

57847 

25328 

4710 
3400 
1190 
406 

2955 
1100 

96936 

107180 
10000 

5965 
9413 

229494 

18487 
83 

496420 

10^01 

754885 

EST 

42 

90 

100 
100 
100 
10 

100 
_1GQ_ 

63 

100 
100 
100 
TOO 

85 

100 
100 
100 

TOO 

95 

CALC 

2 l 

10 

90 

15 

6 

2 

ACT 

n 

22 

9 

3 
NOTES & SKETCHES: 

... VA/CL/NA T/OA/ Z.&. j T ° 
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4.0 EXPENDABLE SECOND STAGE 

This section p re sen t s the m a s s p rope r t i e s data for the selected expend
able second s tage/payload combinat ions . Vehicle weight, cen te r s of gravi ty, 
and m a s s moments of ine r t i a were es t imated and tabulated in s tandardized 
m a s s p roper t i e s repor t ing format . Flight sequenced m a s s p rope r t i e s shown 
in this section a r e l imited to the vehicle operat ional events occurr ing after 
the point of B-9U/ESS separa t ion . Es t imated mass p roper t i e s for the ESS 
a re based on the Saturn S-II vehicle with the modifications n e c e s s a r y to mee t 
the ESS operat ional r e q u i r e m e n t s . The ESS dry weight is constant for the 
th ree configurations. Mass p rope r t i e s var ia t ions r e su l t f rom different pay-
loads and mainstage propel lant r e q u i r e m e n t s . Center of gravity location is 
graphical ly p resen ted re la t ive to t ime during the ESS flight opera t ions . P a y -
load mass p roper t i e s were obtained from the Study Control Document, revised 
Feb . 1, 1971. 
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o SUMMARY WEIGHT STATEMENT (LAUNCH CONDITION) 

CONFIGURATION 

B9U/ESS-MDAC SPACE STATION 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION, ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DISTR 
PNEUMATIC DISTR. 

SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYL0AD 

ORDNANCE 
RESIDUAL FLUIDS 
PAYLOAD MARGIN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL (GROSS WT) LB 

DESIGNATIONS: 

EST % ESTIMATED WEIGHT 
CALC % CALCULATED WEIGHT 
ACT % ACTUAL WEIGHT 

BOOSTER 

BY 

EST CALC ACT 

DATE 

ESS 

57847 

25328 

U710 
3*4-00 
1190 

to6 
2955 
1100 

96936 

176960 

5965 
5330 

285191 

6659 
83 

677150 

22917 

992000 

EST 

42 

90 

100 
;LOO 
100 

1 0 

100 
100 

63 

1,00 

100 
TOO 

88 

100 
100 
100 

100 

98 

CALC 

2 1 

10 

9 0 

15 

5 

1 

ACT 

37 

22 

7 

1 
NOTES & SKETCHES: 
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o SUMMARY WEIGHT STATEMENT (LAUNCH CONDITION) 

CONFIGURATION 

B9U/ESS - ENS 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION, ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DISTR 
PNEUMATIC DISTR. 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYL0AD 
ORDNANCE 
RESIDUAL FLUIDS & GASES 

PAYL0AD MARGIN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL (GROSS WT) LB 

DESIGNATIONS: 

EST % ESTIMATED WEIGHT 
CALC % CALCULATED WEIGHT 
ACT % ACTUAL WEIGHT 

BOOSTER 

BY 

EST CALC ACT 

DATE 

ESS 

57847 

2532a 

4710 
3400 
1190 

406 

2955 
1100 

96936 

83000 

5965 
9314 

195215 

10480 
83 

428198 

17724 

651700 

EST 

42 

90 

100 
100 
100 

10 

100 
100 

63 

100 

100 
100 

82 

100 
100 
100 

100 

9^ 

CALC 

2 1 

10 

90 

15 

8 

2 

ACT 

37 

22 

10 

4 
NOTES & SKETCHES: 
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o SUMMARY WEIGHT STATEMENT (LAUNCH CONDITION) 

CONFIGURATION 

B9U/ESS - KR TUG 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION, ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DISTR 
PNEUMATIC DISTR. 

SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAIL0AD 
PAYL0AD ADAPTER 
RESIDUAL FLUIDS 

PAYL0AD MARGTN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL (GROSS WT) LB 

DESIGNATIONS: 

EST % ESTIMATED WEIGHT 
CALC % CALCULATED WEIGHT 
ACT % ACTUAL WEIGHT 

BOOSTER 

BY 

EST CALC ACT 

DATE 

ESS 

57847 

25325 

4710 
3400 
1190 

406 

2955 
1100 

96936 

107180 
10000 

5965 
q U i ? 

229494 

18487 
83 

496420 

1 0 4 0 1 

754885 

EST 

42 

9 0 

1,00 
100 
100 

10 

100 
100 

63 

100 
100 
100 
100 

85 

100 
100 
100 

100 

95 

CALC 

21 

10 

90 

15 

6 

2 

ACT 

37 

22 

9 

3 
NOTES & SKETCHES: 
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o GROUP WEIGHT STATEMENT 

CONFIGURATION 

ESS - S - I I 

BY 

1. WING GROUP 

BASIC STRUCTURE 
TORQUE BOX 
LEADING EDGE 
TRAILING EDGE 

SECONDARY STRUCTURE 
VARIABLE GEOMETRY (INCL LBS MECHANISM) 
DOORS, INSULATION. FAIRINGS 

CONTROL SURFACES 
AILERONS-ONCL BAL WT LB) 
T.E. FLAPS 
L.E. FLAPS 
SPOILERS 
SPEED BRAKES 

2. TAIL GROUP 
BASIC STRUCTURE 

TORQUE BOX 
CARRY THROUGH 
LEADING EDGE 
TRAILING EDGE 

SECONDARY STRUCTURE 
CONTROL SURFACES 

RUDDER (INCL BALWT LB) 
ELEVATOR (INCL BAL WT LB) 

3. BODY GROUP 
INTEGRAL TANKAGE 

FUEL TANK 
OXIDIZER TANK 
BETWEEN TANKS (CMN BLKHD) 
INSULATION 

BASIC STRUCTURE FWD CTR 
( 1+826 ) ( 

SIDEWALLS 4826 
BULKHEADS 
PARTITIONS 
THRUST STRUCTURE (MAIN ASCENT ENGINE) 

SECONDARY STRUCTURE 
CREW COMPARTMENT 
EQUIPMENT COMPARTMENTS 
RADOME ANTENNAS 
SPEED BRAKES 
ENGINE HEAT PROTECTION 
INTERSTAGE (INCL MECH LBS) 
HDOKFAIRINGS AND PAINT 
GEAR WING PROVISIONS 
THERMAL REQUIREMENT 

DATE 

CARRY EXPOSED 
THROUGH SURFACE 
( ) ( ) 

SURFACE SUPTMECH 

VERTICAL HORIZ 

< M 1 

( ) ( 1 
SURFACE SUPTMEO 

13664 

6349 
3820 

AFT SKIRT 
) (12684 ) ( 7500 ] 

12684 

7500 

630 

LL23 

1700 

PAGE 1 OF 5 

1 

1 

29384 

25010 

31+53 

57847 

4-6 SD 71-140-4 



o GROUP WEIGHT STATEMENT 

CONFIGURATION 
ESS - S - I I 

BY 

4. INDUCED ENVIRONMENT PROTECTION 
THERMAL PROTECTION 

LEADING EDGE NOSE CAP 
SURFACE PROTECTION 

ABLATIVE 
INSULATION 
RADIATIVE PANELS 

SOUND PROTECTION 

5. LANDING, DOCKING 
ALIGHTING GEAR 

MAIN 
NOSE 

DOCKING 
AUXILIARY SYSTEMS 

DECELERATION CHUTES 
FLOTATION GEAR 
HANDLING GEAR 

6. PROPULSION-MAIN ASCENT 
ENGINE & ACCESSORIES 

ENGINE (AS SUPPLIED) 
GIMBAL SYSTEM 
IGNITION AND CONTROL SYSTEM 
PROPELLANT UTILIZATION SYSTEM 
ACCESSORIES 

INSTALLATION, DUCTS, SHROUDS - PURGE 
PROPELLANT SYSTEM 

FILL DRAIN 
PRESSURIZATION 
VENT SYSTEM 
RECIRC. SYSTEM 
PROPELLANT MANAGEMENT 
FEED SYSTEMS 
VORTEX, FLOW CONTROL SYSTEM 
SUPPORTS AND INSTALL 

TANKAGE-NONINTEGRAL TANK 
FUEL 
OXIDIZER 

DATE 

WING TAIL 

STRUC-
ROLLING TURE 

INSULATE 

FUEL 
83 

388 
311 

374 
1255 

227 
SUPTS 

BODY 

CONTROLS 

17620 
1500 

360 

OXIDIZER 
289 
329 
322 
186 
206 
964 

283 

PAGE 2 

19^80 

276 
5572 

OF 5 

25328 

4-7 SD 7 1 - 1 4 0 - 4 



o GROUP WEIGHT STATEMENT 

CONFIGURATION 
ESS - S - I I 

BY 

7. PROPULSION-CRUISE BACK 
ENGINE & ACCESSORIES 

ENGINE 
IGNITION AND CONTROL SY 
LUBRICATION SY (DRY) 
ACCESSORIES 

INSTALLATION, DUCTS, SHROUD 
AIR INDUCTION 
ENGINE MOUNTING 
NACELLES PYLONG (INCL LB MECH) 
EXHAUST SY 

PROPELLANT SY 
FILL DRAIN 
PRESSURIZATION (DRY) 
VENT SY 
PUMP 
FEED SY 
TRANSFER SY 
DUMPSY 
SUPPORTS/INSTALLATION 

TANKAGE-NON-INTEGRAL TANK 
FUEL 

8. PROPULSION-AUXILIARY 

THRUSTER INSTALLATION 
THRUSTER 
ACCESSORY & SUPPORTS 

PROPELLANT SY 
FILL/DRAIN & VENT 
PRESSURIZATION 
VENT 
FEED SYSTEM 
DUMP SYSTEM 
SUPPORTS 

TANKAGE 
TANKS 
INSULATION 
SUPPORTS 

9. PRIME POWER POWER MTG/ 
UNIT 

BATTERIES 2625 
INSTAL 

775 
ENGINE/TURBINE 
FUEL CELL 

10. ELECTRICAL 
SUPPLY 

EQUIPMENT 
DISTRIBUTION AND CONTROL CIRCUITRY 
UTILITY SYSTEMS 
SUPPORTS/INSTALLATION 

INSULATE 

616 
150 

1234 

PROPEL 
TANK/SY! 

CONVER
SION 

300 

DATE 

SUPTS 

ATT 
CONTROL 

766 

TEMP 
> CONTROL 

CONTROL 
UNITS 

35 

^72 
700 

50 

275 

_ 5 £ 0 _ 

1TO 

CON
TROLS 

PAGE 3 OF 5 

MANEU
VER 

1172 

325 

1213 

TOTAL 
( 3400 ) 
( ) 
( ) 

335 

755 

100 

1+710 

3U00 

1190 

4-8 
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o GROUP WEIGHT STATEMENT 

CONFIGURATION 

ESS - S - I I 

BY DATE 

11. HYDRAULIC , PNEUMATIC PRIMARY UTILITY EMERG 

POWER SUPPLY 
DISTRIBUTION CONTROL CTR 
TEMPERATURE CONTROL SY 
AUXILIARY SYSTEMS 
SUPPORTS INSTALLATION 

12. SURFACE CONTROLS 

( ) ( ) ( ) 

COCKPIT CONTROLS 
FLIGHT CONTROL SY POWER FEEL 
SYSTEM ACTUATION CONTROLS XMISSION ACTUATOR SY 

( ) ( ) ( ) ( ) 
AILERON 
ELEVATOR 
RUDDER 
T.E.FLAP 
SPEED BRAKE 

UNITS CIRCUITRY COOLING ANTENNAS 
13. AVIONICS ( lJ+55 ) ( 1025 ) ( ) ( kk) 

GUID NAV 3h6 
FLIGHT CONTROL 
DATA MANAGEMENT 570 
COMMUNICATE 108 
CONFIG SEQ 
INSTRUMENTATION 329 
DISPLAYS 

150 

100 
75 kk 

590 

RANGE SAFETY 102 110 
14. ENVIRONMENTAL CONTROL 

GAS SUPPLY SYSTEM (DRY) 
GAS MANAGEMENT PROCESSING (DRY) 
HEAT TRANSPORT SYSTEM (DRY) 
WATER MANAGEMENT SYSTEM (DRY) 

EQUIPMENT CONTAINERS 
15. PERSONNEL PROVISIONS 

SEATS/RESTRAINT SYS (NO. ) 
FIXED LIFE SUPPORT EQUIPMENT 
EMERGENCY EQUIPMENT 
CARGO HANDLING 
FURNISHINGS 

16. RANGE SAFETY AND ABORT 

17. BALLAST 

18. GROWTH/UNCERTAINTY 

19. OPEN 

SUBTOTAL (DRY WEIGHT) 

SUPTS 
INSTALL 

( 

INSTALL 
( U31 

29 

63 

1U6 

78 

PAGE 4 

(SEE AVIONIC 

) 

) 
?2? 

765 
290 

1065 

290 

1100 

OF 5 

ko6 

S) 

2955 

1100 

(96936 ) 

4-9 
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o GROUP WEIGHT STATEMENT 

CONFIGURATION 

ESS/MDAC SPACE STATION 

BY DATE 
PAGE 5 OF 5 

NO. MAN GARMENTS HELMET 
20. PERSONNEL 

CREW ( ) 
PASSENGER ( ) 
PERSONAL GEAR/ACCESSORIES 
LIFE SUPPORT 

FOOD 
EQUIPMENT-POTABLE 

21. CARGO /PAYLOAD (MDAC SS ) 

22. ORDNANCE 

23. RESIDUAL & UNUSABLE FLUIDS 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

24. OPEN (PAYLOAD MARGIN) 

SUBTOTAL (INERT WEIGHT) 

25. RESERVE FLUIDS 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

26. INFLIGHT LOSSES 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

27. PROPELLANT-ASCENT 

28. PROPELLANT - CRUISE 

29. PROPELLANT - MANEUV/ACS 

PRESS. 
SUIT 

ACCESS
ORIES 

5965 

6659 

M. 

MANEUV ACS 

TOTAL (GROSS WEIGHT) 

176960 

.5265. 

5330 

(285191 

6659 

_aa 

677150 

22917 

i392ooq 

4 - 1 0 
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o GROUP WEIGHT STATEMENT 

CONFIGURATION 

ESS/RNS 
BY DATE 

PAGE 5A OF 5 

20. PERSONNEL 

CREW 
PASSENGER 

NO. MAN GARMENTS HELMET 
PRESS. 
SUIT 

ACCESS
ORIES 

PERSONAL GEAR/ACCESSORIES 
LIFE SUPPORT 

FOOD 
EQUIPMENT-POTABLE 

21. CARGO/PAYLOAD (RNS) 

22. ORDNANCE 

23. RESIDUAL & UNUSABLE FLUIDS 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

24. OPEN (PAYLOAD MARGIN) 

SUBTOTAL (INERT WEIGHT) 

25. RESERVE FLUIDS 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

26. INFLIGHT LOSSES 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

27. PROPELLANT-ASCENT 

28. PROPELLANT - CRUISE 

29. PROPELLANT - MANEUV/ACS 

TOTAL (GROSS WEIGHT) 

5965 

10U80 

w 

MANEUV ACS 

83000 

_52£i 

93lU 

0-95213 
10U80 

_Si 

1*28198 

lT72k 

&1Z2SL 
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o GROUP WEIGHT STATEMENT 

CONFIGURATION 

ESS/NR TUG 

BY DATE 
PAGE 5B OF 5 

20. PERSONNEL 

CREW 
PASSENGER 

NO. MAN GARMENTS HELMET 
PRESS. 
SUIT 

ACCESS
ORIES 

PERSONAL GEAR/ACCESSORIES 
LIFE SUPPORT 

FOOD 
EQUIPMENT-POTABLE 

21. CARGO /PAYLOAD (NR TUG) 

22. PAYLOAD ADAPTER 

23. RESIDUAL & UNUSABLE FLUIDS 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

52&1. 

24. OPEN (PAYLOAD MARGIN) 

SUBTOTAL (INERT WEIGHT) 

25. RESERVE FLUIDS 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

26. INFLIGHT LOSSES 
ASCENT 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
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50 
51 
i2 
53 
54 
51! 
56 
57 

Sir>EWAT.T.R 
COVERTNG 

SKIN 

WELDS 
DOUBLERS 

STIFFENERS 

FRAMES 
BOLTING RING 

BEAM/SHEAR PANEL , . 
WEB 
STIFFENERS 

BULKHEAD - FORWARD 
WEB 

SKIN 
STIFFENERS 

ATTACH RING 

DOOR/CUTOUTS 

BULKHEAD - AFT 
WEB 

SKIN 
STIFFENERS 

ATTACH RING 

DOOR/CUTOUTS 

INSULATION 
RTniWAT.T. . _ , , . 

BULKHEAD - FORWARD 
- AFT 

BULKHEAD - COMMON 

ANTI-SLOSH 
BAFFLES 

ANTI-VORTEX 

CONDUIT 

ATTACHMENT 

TOTAL-INTEGRAL TANK 

STFI'OTURK j 
FUEL DXIDIZEF 1 HETWENJ COMMON i 
TANK TANK TAN.;.S j BULKHD ] 

9&70 

I l k 

723 
833 

2029 

95 

13661+ 

j ! 
INSUL- 1 "'OTAL ! 
ATI ON j | 

j 
.. • . _.. 1 

J 

1 ! ! 
i 
l 

k87k 

60J. 

76 

5551 

1 1 
1 

i 

I 

6 3 k 9 

6 3 4 9 

1 
1 
i 

i 1 
I ! 

I ! 
j 
j 

3396 
k ? k 

3820 
TOTAL-TO BE BROUGHT FORWARD 

i 
j 
I 
i 
1 
! 
i 
1 
1 

i 
j 
( 
I 
1 

1 

2938k 

^3Y 1?1 -ixp. 7-: 
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o 
BODY GROUP (3.0) 

BASIC STRUCTURE (3.2) 

1 

2 
3 
4 
5 
6 

7 
9 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Z l 
22 
23 
24 
25 
26 
27 

28 
29 
30 
3 1 
32 
33 
34 
35 
36 
371 
38 
39 
40 
4.1 
AZ 
A3 

44 
4 5 
46 
4 7 
4 8 

4 9 
5 0 
51 
52 
53 
54 
55 
56 
57 

FORWARD STA • 

AJ-T til A J 
1 

SIDEWAT.T. ! 
TTPPFR 1 

SKIN 
STIFFENERS 
LONGERONS 
FRAMES 
JOINTS, SPLICES, FASTENERS 

FITTINGS 
SIDE 

SKIN-

STIFFEN ERS 
LONGERONS 
FRAMES 
JOINTS. SPLICES. FASTENERS 

LOWER 
SKIN 
STIFFENERS 
LONGERONS 
FRAMES 
JOINTS, SPLICES, FASTENERS 

BULKHEADS - STATION 

LONGITUDINAL PARTITIONS 

• 

FLOORING (STRUCTURAL) 
CLOSEOUT STRUCTURE 
DOCKING STRUCTURE 

THRUST STRUCTURE 
THRUST STRUCTURE 

FRAMES 
BEAMS 
SKIN PANELS 
BULKHEADS 
LONGITUDINALS 
FITTINGS 
JOINTS, SPLICES, FASTENERS 

TOTAL-BASIC STRUCTURE 
TOTAL-BROUGHT FORWARD 
TOTAL-TO BE BROUGHT FORWARD 

FORWARD 

__zk... 

1680 
lOi+0 

). ..".jrixll 
C iVTTE!-. i 

• - 4 

T-VTiOa' 

AFT 

m 
i 

2823 i 
3909 1 

! ! 
1616 

100 , ! 
4002 

300 
390 ! • 1546 

> : 1 

' ' 1 

! 

U826 

104 

12684 

THRUST ! 
STRUCTURE 

. 
1 

1 

! 

2500 
900 

1600 

1-565 
81+0 
95 

1 7500 

TOTAL 

i 
i 

i 

i 

; 

1 

i 

; 

29384 " 
54394 

^v i?i ̂ cp. 
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BODY GROUP (3.0) 

SECONDARY STRUCTURE C*.:0 

. 
2 
3 

T 
3 
6 

_L 
_8_ 

9 
10 
11 
12 
13 
14 
151 
16 

117 
18 
19 
20 
)2i 
2 2 
23J 
21 
21 
' s 
^7 
2A 
29 

DOORS & FRAMES 
LANDING 

CARGO 

WINDSHIELD COVER 

PANEL-NON STRUCTURAL 
SKIN & STIF'FENERS 

FRAMING 

CARGO DEPLOY DEVICE 

DATA 
LOCA 
TION 

TYPE 
POWER $¥ 

"OPERATING 
STRUCT! MECH 

1 CONT 

| 

PUR 1 

xr.rr I 

MECHANISM . ! 
ACTU 
ATE 

f 

LOCK ! 
MECH 

; 

MKRG j TOTAL 

1 

1 
i i • 

i i i : : 

i ! ! 
! 1 

i 
i 
1 

i 
1 1 

1 
i 

CREW & EQUIPMENT COMP'T 
WTNnSHTET.D-fiT.ASS 

-FRAMING 
FLOOR -SKTN 

-STlJfFENERS 
SIDEWALLS - S K I N 

-STIFFENERS 

CLOSURE BULKHEADS 
LONGITUDINAL PANELS 

BASE HEAT PROTECTION 

EQUIPMENT COMP'T (UNPRESSURIZED) 
3 0 | STRUCTURE 
3 l ! INSULATION 

32j FAIRINGS AMD TUNNEL 
3 3 ' CARGO ACCESS TUNNEL 

134 STRUCTURE 
351 INSULATION 

3 * PAINT AND SEALER 
37] MANIPULATOR STATION 
381 PURGING SYSTEM 

33J 

H U l j ANTENNA 
4?i RAnnMt: 

1,41 
A5 
43 
46 
41 
4J 
49 
50 

151 
.2 

53 
54 

[5a 
5€ 
51 

ANTFNNAS 

' 

SPEED BRAKES 

WING. T A I L . GEAR. ABES PROV. 
WING ATTACH 
T A I L 
GEAR - NOSE 
GEAR - MAIN 

ABES 
INTERSTAGE STRUCTURE 

i 
: i 

i 
i 
i : 
i 

; 

1 

TOTAL-SECONDARY STRUCTURE ( 3 . 3 ) 
TOTAL-BROUGHT FORWARD 
TOTAL-TO BE BROUGHT FORWARD 

; 
| 

630 i 
• 

1 

900 

223 

1753 
5439^ 
56H+7 

-,>• i ^ i z<v. ? - : 
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o 
BODY GROUP (3.0) 

SECONDARY STRUCTURK (. ' . .!> 

2 
3 
4 
S 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
I S 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
"«? 

28 
29 
30 
3 1 
32 
33 
34 
3 5 
3 6 
37 
" 8 
39 
4 0 
4.1 
4 ? 

,43 

14 
49 
46 
4 7 
4 8 
4 > 
50 
51 

33 
54 
5 5 
53 
57 

THERMAL REQUIREMENT (ALL SYSTEMS) 
BODY 

TUNNEL-INSUL 
NON-PRESSIIRTZF.n AREA - TNSIH, 
NON-PRESSURIZED AREA - INSUL 
NON-PRESSURIZED AREA - INSUL 
CARGO DOOR-HYD. PIPING - INSUL 

TOTAL-SECONDARY STRUCTURE 

'ORWARD j CENTER \~ AET 

km 

1+80 

• 

SKIRT | DISTI "•<,. 1 
i 

! 

TOTAL 

i ' : 

i ! i 
1220 ! 

! ! 
i ; : ] 

i 

I : ; 
1 

1 

I 
l 

i 

1 2 2 0 

* 

TOTAL-BROUGHT FORWARD 
TOTAL-BODY ( 3 . 0 ) 

t 

| 

56lU? " 
578^4-7 

r>y "i"1: : * p . 
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o 
PROPULSION GROUPS ( 6 . 0 , 7 . 0 ) 

ENGINE INSTALLATION (6.1 & 7.1) 

1 

I 2 
3 
4 
5 
6 
7 
9 
9 
10 
11 
12 
13 
14 
15 
16 
i7 
18 
19 

ao 
21 
22 
2? 
24 
25 
**6 
; 

28 
29 
30 
31 
32 
33 
34 
L5 
36 
37 
38 
39 
40 
11 
42 
43 

1H 
45 
46 
47 
48 
49 
50 
51 

1 
S3 
54 
53 

ts 
57 

i 7'1 
1 CRUISE BACK 

ENGINE (AS SUPPLIED) 
THRUST CHAMBER j 
NOZZLE i 

PtlMP j ! 

GEAR BOX 
PUMP 

ENGINE HEAT SHIELD 
GIMBAL SYSTEM (AIRFRAME MOUNTED) 

PUMP/MOTOR 
ACTUATORS & CONTROLS 
ACCUMULATOR - ARMA PACKAGE 
PLUMBING & FITTINGS 

SUPPORTS 

6.1 ! 
ASCENT 

i 

i 
i 1 
| 

PLUMBING INSULATION ! 

1 , . ,,.., 
ACCESSORIES 

PURGE SYSTEM 
COOLING SYSTEM 
ENGINE SERVICE 

; 
LUBRICATION SYSTEM (AIRFRAME MOUNTED) 

TANKS 
PLUMBING 
INSTALLATION 
OIL 
CONTROLS 

IGNITION & CONTROL SYSTEM 
IGNITION SYSTEM 
THROTTLE CONTROLS 

. CHILLDOWN SYSTEM 
CONTROL SYSTEM 
FUEL SYSTEM 
OXTDIZFB SYSTEM 

PROPELLANT UTILIZATION 

SENSORS - FUEL 
PROBES 
SUPPORT 

SENSORS - OXIDIZER 

PROBES 
SUPPORT 

FUEL LEVEL CONTROL 
CONTROLS 
INSTALLATION 

FIRE DETECTION & CONTROL 
nKTKHTTON 

CONTROL 

TOTAL-TO BE BROUGHT FORWARD 

L'fb'AU i 

(1500) | 

100 ! 
700 j 
i+oo ! 
150 | 
150 

(636) ; 
276 

360 ! 

1 

i 
| 

l?7?6 

-.3M IV- Sep. 7-1 
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o 
PROPULSION GROUPS (6.0,7.0) 

PROPELLANT SYSTEM ( 6 . 3 & 7 . 3 ) 

1 
2 
3 
4 
5 
6 
7 
9 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
HO 
21 
22 
2? 
?* 
25 
26 
7 
28 
29 
30 
31 
32 
33 
34 
J5 
36 
371 
38 
39 
40 
11 
4? 
A3 
.14 
4 5 

46; 
47 
48 
4* 
501 
51 
\2 
.-S3 
54 
55 
!V6 
57 

FILL & DRAIN 
VAT.VKS 

PT.TTMRTNr, 

7.3 
CRUISE BACK 
FUEL 

! 1 

i 
PRESSURIZATIOM ; 
PRESSURANT 
BOTTLE 
GAS GENERATOR 
VALVES 
PLUMBING 

j 

CONTROLS 

VENT SYSTEM 
VENT VALVES 
PRESSURE RELIEF VALVES 
PLUMBING. FITTINGS 
CONTROLS 

FUEL PUMP (AIRFRAME MTD) 
RECIRCULATION SYSTEM 
PVC DUCTS 
PRE-VALVES 

DISTRIBUTION (FEED SYSTEM) 
DUCTS, LINES, FITTING 
VALVES 
INSTALLATION 
INSULATION 
GAUGING 
SUMP AND SCREEN 

FLOW CONTROL (TRANSFER SYSTEM) 
ANTI GEYSERING 
EXCLUSION RISERS 
ANTI VORTEX - SUMP 
TANK TRANSFER 

DUMP SYSTEM 
VALVES 
PLUMBING 
CONTROLS 

PROPELLANT MANAGEMENT 
PROBE AND SUPPORTS 
SENSORS AND SUPPORTS 
SYSTEM ELECTRONICS 
WIRING AND CONNECTORS 

INSTRUMENTATION 

SUPPORTS & INSTALLATION 

TOTAL-PROPELLANT SYSTEMS 
TOTAL-BROUGHT FORWARD 
TOTAL-TO BE BROUGHT FORWARD 

1 

6.3 
ASCENT 1 

FUEL 

(83) 
49 
2\ 

OXIDIZER: 

(289) ! 
49 ! 
240 

! 

1 1 

, 

(388) 
45 
343 

(311) 
137 

174 

355 

(1255) 
734 
216 
264 
41 

(374) 
157 
45 

100 
72 

227 

2993 

1 
(329) , 
27 ; 
302 j 

1 
i 

(322) 
133 

189 i 

186 ; 
i 

(964) ! 
3 ^ i 
216 
114 
48 

240 

I 
1 
i 1 1 
1 

1 
(206) ! 

101 ' 

5 
50 
50 

285 

2579 
19/5b 
25328 

^:,y m ^-p. 7-1 
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o 
PROPULSION GROUP (8.0) 

AUXILIARY PROPULSION ( 8 . 1 & 8 . 2 ) 

T 
2 
3 
4 
5 
6 
7 
9 
9 
10 
U 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
2? 
21 
25 
26 
7 
28 
29 
30 
31 
32 
33 
34 
35 
:6 
37 
38 
39 
40 
11 
A2 
A3 

a 
4S 
46 
4:1 
48 
49 
SO 
51 
\2 
• 53 
34 
59 
56 
S;7 

THRUSTERS 
THRUSTERS 

- ACCESSORIES 
MOUNTING 
INSULATION 
FAIRING - AERODYNAMIC 

- PLUME PROTECTION 

8.2 
ATTITUDE CUNTHOL 

| 
! 616 
| 

150 

! 

1 
i 

GIMBAL SYSTEM 
SERVO ACTUATORS & CONTROL 
VALVES 
PLUMBING. FITTINGS 
PLUMBING SUPPORTS 
PLUMBING INSULATION 

SUB-TOTAL (LINES 4 THROUGH 20) 766 

8.1 j 
MANEUVER i 

1 
I 

1+72 I 
200 j 
300 I 

i 
1 

(200) • 
100 j 
20 ; 
50 j 
30 i 

1 
j 

1172 i 

PRESSURIZATION SYSTEM 
PRESSURANT 
TANK 
VALVES - REGULATOR 

VALVES - ISO 
PLUMBING 

DISTRIBUTION (FEED) SYSTEM 
PUMPS 
ACCUMULATOR 
V A L V E S - GAS GENERATOR 

VALVES - HEAT EXCHANGER 
PLUMBING 
INSTRUMENTATION/CONTROLS 
GAUGING ELECTRONICS 
SUPK)RTS 

FILL. DRAIN & VENT SYSTEMS 
VAT.VES 

VAT.VES 

PLUMBING 

PLUMBING SUPPORTS & INSTALLATION 

TANKAGE 
TANK 
TANK - INSULATION 
SUPPORTS 

SUB-TOTAL (LINES 25 THROUGH 51) 

TOTAL-AUXILIARY PROPULSION SYSTEMS 

ATTITUDE CONTROL 
FUEL 

650 
60 
1+0 
5k 

30 

83U 

OXIDIZER 

230 

6"o 
ko 
50 

20 

1+00 

2000 

MANEUVER 1 
FUEL 

25 
110 

10 
15 

1+50 

4h 
89 

1083 

OXIDIZE^ 
j 

25 
115 

10 
15 

130 
110 
50 

1*55 

2710 

^ y 131 Sep. ?-: 
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o 
P R I M E E L E C T R I C A L POWER - 9 . 0 ) 

PRIME ELECTRICAL POWER ( 9 . 1 ) 

ii 
3 
T 
5 
6 
_2 
_& 
'9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
ZO 
21 
22 
22 
21 
251 

6 

•it 
2flj 
29 

no 
31i 
32l 
33 
341 
3S 
36 

iZ 
38 
39 
45 
I'd 
A2 
A2 
±4 
49 
46 
<7 
48 
49 
f.0 
^1 
52 
M 
54 
55 
56 

POWER UNIT 
ENGINE/TURBINE 
FUEL CELL 
PLUMBING 
BATTERIES 

MOUNTING/INSTALLATION 
BATTERY CONTAINER 
MOUNTING PANEL SHELF 
SUPPORTS 

AIR INDUCTION 
EXHAUST SYSTEM 

PROPELLANT SYSTEM 
PRESSURIZATION 
PRESSURANT 
BOTTLE 
VALVES 
PLUMBING 

FUEL SYSTEM 

FUEL 
TANKS 
VALVES 
PLUMBING 

OXIDIZER SYSTEM 
OXIDIZER 
TANKS 
VALVES 
PLUMBING 

TEMPERATURE CONTROL 
LUBRICATION & COOLING SYSTEM 
HEAT EXCHANGER 

- LINES 

INSULATION 

CONTROLS 
VOLTAGE CONTROLS 
ELECTRICAL COUPLING SYSTEM. 
PROPELLANT SUPPLY 
INSTRUMENTATION 

SUB TOTAL-PRIME POWER SOURCE SYSTEMS 

•KNunwr ;- FUEL 
TURBINE | CELL 

1 
BATTERY 

2625 

270 
505 

3400 

TOTAL j 
i 

i 
1 
! 

1 

| 
! 
; 

. 
i 

57| TOTAL-PRIME POWER SOURCE (9.0) | 3^00 
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E L E C T R I C A L POWER G E R E R A T I O N ( 1 0 . 0 ) 

ELECTRICAL POWER GENERATION & DISTRIBUTION (10.0) 

r 2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
•i\ 

22 
2? 
24 
25 
"6 
Zl 

is 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
A3 
44 
4S 
46 
47 
48 

?9 

50 
51 
52 
53 
54 
55 
!*« 
57 

POWER sUPPLV EQUIPMENT 
GENERATORS 
ALTERNATORS 

REMOTE DRIVERS 

AC 

POWER CONVERSION EQUIPMENT 
INVERTER (k) 
CONVERTER 
TRANSFORMER 
TRANSFORMER/RECTIFIER 
BATTERY CHARGER 

POWER CONTROL EOUIPMENT 
VOLTAGE REGULATOR 
GENERATOR CONTROL UNIT 
POWER RELAYS 
TRANSFER SWITCH 

POWER DISTRIBUTION CIRCUIT, RELAYS ETC 
CENTRAL D.C. DIST. BOX 
LOCAL D.C. DIST. BOX 
ELECTRICAL POWER DIST. WIRING 
GN/C WIRING 
DC & M WIRING BUS 
CD & M WIRING 
UMBILICALS 

UTILITY SYSTEMS 
LIGHTS - INTERIOR 

- EXTERIOR 
- LANDING 

CHECKOUT & TEST SYSTEMS (MULTIFUNCTION) 

EXTERNAL SOURCE 

SUPPORTS 

SUB TOTAL ELECTRICAL GROUP 

200 

100 

75 

100 

50 

525 

DC 

35 

80 

500 

50 

665 
TOTAL - ELECTRICAL GROUP (10.0) 

TOTAL ! 
i 

, 

I 

| 

i 

| 
i 
i 

' 

1190 

^5V 1?1 Sxp. 7-1 

4-24 
SD 71-140-4 



H Y D R A U L I C & P N E U M A T I C GROUP ( I I . 0 ) 

HYDRAULIC & PNEUMATIC SYSTEMS (11.0) 

r 
2 
3 
« 
5 
6 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 * 
25 
"6 
.7 
28 
2 9 
3 0 
31 
32 
33 
34 
35 
3 6 
37 
38 
39 
40 
41 
4 2 
4 3 
4.4. 
45 
46 
47 
4 8 
4 9 
50 
SI 

a 
:>3 
54 
55 

?* 
57 

Pnwro siippT.v rcqnTPMENT 
COMPRESSOR/PUMP 

PUMP-RECIRCULATION 

REMOTE PUMP DRIVE/GROUND CHECKOUT 

POWER DISTRIBUTION & CONTROL 

RESERVOIR 

AIR BOTTLE 
ACCUMULATOR 

FILTERS 
VALVES - RELIEF, CHECK 

- VENT, SHUTOFF 
- MISCELLANEOUS 

CONTROLS AMD WIRING 
PLUMBING - FEED LINE 

- RETURN LINE 

FLUID IN SYSTEM 
SUPPORTS 

TEMPERATURE CONTROL SYSTEM 
HEAT EXCHANGER - HEATER 

- COOLER 
PLUMBING 
INSULATION - RESERVOIR 

AUXILIARY SYSTEM - N2 PRESSURIZATION 
BOTTLE 
VALVES - REGULATION & RELIEF 
VALVES - CHECK & FILL 
TRANSDUCERS 
PRESSURANT 

SUPPORTS 

SUB TOTAL - SYSTEMS 

HYDRAULIC 
UNIT 1 UNIT 2 UNIT 3 

i 

I 
1 
t ~ 
i ; 
1 
s 

UNIT 4 

; 

1 

1 

PNEU
MATIC 

50 

16 

55 

TOTAL 

i 
1 

i 

i 

] 
i 

i 
2 

1 

2k 
196 

63 

40fa 
TOTAL-HYDRAULIC/PNEUMATIC GROUP ( 1 1 . 0 ) 

t 

| 
| 

Uo6 
^y iy. z<p. ? - : 
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o 
AVIONICS (13.0) 

AVIONICS ( 1 3 . 1 ) 

1 
2 
3 
4 
5 
6 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
12 
2? 
24 
25 
"6 

7 
28 
2 9 
3 0 
3 1 
12 
3 3 
34 
3 5 
3 6 
37 
38 
29 
40 
HI 
/•& 

<1.1 
4.4 
43 
46 
47 
48 
4 9 
50 
51 

2 
S3 
54 
55 
fi6 
57 

GUlDAtJCE fc NAVIGATION 
IMU 

PLATFORM 
POWER SUPPLY 

STAR TRACKER INSTALL 
TRACKER 
CONTROL UNIT 
SUN SHIELD 

RATE GYRO PACKAGE 
BODY RATE SENSOR - PITCH 

- YAW 
- ROLL 

AIR DATA PACKAGE 
AERO SURFACE/TVC 
ATTITUDE/TRANSLATE DRIVERS-2 JET 
THROTTLE DRIVER - 4 JET 
TVC GIMBAL SERVO DRIVER 
WIRING AND CONNECTORS 

DEORBIT ELECTRONICS 

FLIGHT CONTROLS 

CONFIGURATION SFOUENCING 

DATA MANAGEMENT 
CENTRAL PROCESSOR 
MATN STORAGE IINTTS 

MASS MEMORY UNIT 
ACT SELECT BUFFER 
ACT UNITS 
DATA BUS - LCU 
MOUNTING RACKS - UNITS 
ACT UNTT INSTALL 
WIRING AND CONNECTORS 

INSTRUMENTATION 
SIGNAL CONDITIONERS 
FLIGHT RECORDER 
MAINTENANCE RECORDER 
MAIN TIMING UNIT 
WIRING 

RANGE SAFETY 
COMMAND REC.-DECODER 
CONTROL TJNTTR 
EXPLOSIVE DEVICES 
CIRCUITRY 

TOTAL-SUB ITEMS TO BE BROUGHT FWD 
TOTAL-TO BE BROUGHT FORWARD 

UNITS : 

75 
66 

20 

1 7 

<£ 
7 

105 

136 
281+ 

12 
1 0 8 

30 

281+ 

1+5 

35 
1 1 
% 

13^7 

IRCUITRYjCOOLING 
1 

1 0 0 

50 

1 0 0 

590 

110 
950 

ANTENNAS INST.\M.| TOTAL j 

i 

j I (525) 

• ! 

1 

1 

29 

25 
50 

UO 

96 

15 
35 

1 0 
1 5 
30 
23 

368 

75 : 
66^ 

i i 
1 

2 0 ! 

I 
i 

I 

17 
56 
7 j 

129 ! 
i 

155 | 

| 
i 

| 
1 

(7851 
161 
331+ 

12 
11+8 

30 

1 0 0 

(1065) 
380 

60 
625 

(290) 
k5 

86 
133 

2665 

4-26 
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o 
AVIONICS (13.0) 

AVIONICS ( 1 3 . 2 ) 

r 
2 3 
4 
5 
6 
7 
9 
9 
10 
11 
12 
13 
14 
15 
16 
17 
1.8 
19 
20 
81 
22 

23 
04 
25 
?6 
7 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4.1 
42 
4 s 

41 
45 
46 
47 
Ha 
49 
50 
ftl 
52 
53 
rv4 
55 
56 
57 

COMMUNICATION 
S-RANTl PDWF.P AMPT.TFTF.R 
USBE S-BAND TR/REC 
UP-DATA LINK DECODER 
SJGNAL PROCESSOR 
AUDIO CENTER 
UHF ATC (AC) 
INTERROGATOR 
VHF/FM TX/RX 
ANTENNA SELECTOR 
RADAR ALTIMETER 
ATC TRANSPONDER 
VHF RECOVERY BEACON 
O/B LINK 
CABLES + CLAMPS 
ANTENNAS 
ALTIMETER 
ATC 
RECOVERY BEACON 
VHF VOICE 
S-BAND 
RF NAVIGATION & LANDING 
VHF/FM 

DISPLAYS & CONTROLS 
INTEGRAL DISPLAY UNIT (CRT) 
INTEGRAL DISPLAY ELECTRONICS UNIT 
DSKY 
ALFANUMERIC MESSAGE PANEL 
ROTATIONAL HAND CONTROLLER 
ROTAT. HAND CONTROL - INTERCONNECT 
TRANSLATIONAL HAND CONTROL 
PEDAL ASSY 
FLIGHT CONTROL MODE SELECTOR 
LIGHT & EMERGENCY POWER PANEL 
NAVIG. MODE SELECT PANEL 
BACKUP FLIGHT INSTR. PANEL 
THROTTT.F. rONTROT. PANV.T. 
COMMUNICATIONS PANEL 
CAUTION/WARNING PANEL 
TIME READOUT 
CREW AUDIO PANEL 
PROPELLANT/HYBRID PANEL 
SEQUENCE CONTROL PANEL 
EPS CONTROL PANEL 
EC/LSfi CONTROL PANET. 

POWER/DISTRIBUTION CONTROL PANEL 
WIRING 
PANEL STRUCTURE 

TOTAL SUB ITEMS THIS PAGE (13.2) 
-rnrrAT. CTTR TTFMC RnruinHT FORWARD 
TOTAL - AVIONICS (13.0) 

UNITS 

^2 
38 

17 

CIRCUITRY COOLING 

j 

19 
2 

108 
1347 
1U55 

75 

75 
959 
1025 

ANTENNA 

1*0 

h 

kh 

hh 

INSTALL 

15 

40 

8 

63 
* & 
Ml 

TOTAL 1 

(290) : 
32 I 
38 ! 

17 

: 
: 

1 9 i 
2 ! 

1 

90 

i 

80 
1 

i 
12 ] 

i 

1 
1 

290 
PfifiS 

S955 

^jy sec. 

4-27 

SD 7 1 - 1 4 0 - 4 



o 
ENVIRONMENTAL CONTROL SYSTEMS (14.0) 

ENVIRONMENTAL CONTROL (14.2) 

1 
3 
J 
A 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
ia 
19 
20 
21 
22 
23 
?4 
25 
26 
7 

«Q 
29 
30 
31 
32 
33 
34 
3?3 
36 
37 
38 
39 
40 
H 
42 
A3 
ii 
4! 
46 
47 
48 
49 
50 
51 
^2 

A 
54 
59 
56 
57 

RADIATOR INSTALLATION 
PANET.K 
CONTROLS 

CABIN COOLANT INSTALLATION 
PLUMBING 
VALVES 

FREON PUMP SYSTEM 
PUMPS 
ACCUMULATORS 
PLUMBING 
VALVES 
SUPPORT STRUCTURE 

MISCELLANEOUS INSTALLATIONS 
FUEL CELL - FREON HX 
HYDRAULICS - FREON HX 
ELECTRONICS - INSULATION 

WATER MANAGEMENT 
TANKS 
VALVES, REGULATORS 
MOUNTING PROVISIONS 

INSTRUMENTATION 

CONTAINERS 
FORWARD SKIRT 

THRUST STRUCTURE 

MOUNTING PROVISIONS 

TEMPERATURE PROVISIONS 

TOTAL - ENVIRONMENTAL CONTROL (14.2) 
TOTAL - BROUGHT FORWARD 
TOTAL - TO BE BROUGHT FORWARD 

GAS GAS HEAT 
SUPPLY WANAGMT TRANSPORT 
SYSTEM PROCESS SYSTEM 

: : 
' 1 

I 

i 

WATER 
MANAGMT 
SYSTEM 

i 

i 1 

i 

i 
, 
i 

200 

400 

300 

200 

1100 

-ov i?i Sep. ?-: 
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o 
R E S I D U A L & UNUSABLE F L U I D S ( 2 3 . 0 ) 

RESIDUAL & UNUSABLE FLUIDS (23.1) 

i. 

2 
3 
4 
3 

e 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
S 
-7 
2fl 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
•40 
4.1 
4? 
<H 
44 
45 
46 
47 
48 
49 
50 
51 
j2 

53 
54 
55 
56 
J7 

WIMi 
VARIABLE GEOMETRY - ACTUATOR 

- PWR XMT 
LANDING GEAR DOOR - ACTUATOR 

- PWR XMT 

TAIL 
VARIABLE GEOMETRY - ACTUATOR 

- PWR XMT 

BODY 
LANDING GEAR DOOR - ACTUATOR 

- PWR XMT 
CARGO DOOR - ACTUATOR 

- PWR XMT 

INDUCED ENVIRONMENT 
PASSIVE COOLANT 
HEAT TRANSPORT COOLANT 
PRESSURANT GAS 
COOLANT - WING 

- TAIL 
- BODY 

LANDING. DOCKING 
SHOCK STRUT - OIL - N. G. 

- M. G. 
RETRACT - ACTUATOR 

- PWR XMT 
BRAKING - PWR XMT 
STEERING- PWR XMT 
EMERG - PRESS GAS 

MAIN ASCENT PROPULSION 
GIMBAL - ACTUATOR 

" PWR XMT 
LUBRICATION 
PRESSURANT GAS 

CRUISE PROPULSION 
LUBRICATION OIL 
DUCT - ACTUATOR 

- PWR XMT 
NACELLE EXTEND - ACTUATOR 

- PWR XMT 
PRESSURANT GAS 

AUXILIARY PROPULSION 
ACS PRESSURANT 
MANEUVER PRESSURANT 
MANEUVER GIMBAL - ACTUATOR 

- PWR XMT 

TOTAL - RESIDUAL ETC (23.1) 

HYDRAULK 
FLUID 

2k 
51 

5 
10 

90 

GASES/I COOLANT 
PRESS 

12 

2000 

3 

2015 

WATER PROPEL-
LANTS 

' 

i 

1 

i 

! 

TOTAL 

i 

j 

i 

1 
i 

i 
i 
i 
l 

2k 
63 

2000 

3 
5 

10 

1 2105 

_,3M "!?: Sep. 7 
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o 
RESIDUAL & UNUSABLE FLUIDS (23.0) 

PROPELLANTS (23.3) 

r 2 
3 
4" 
,» 
« 
7 
8 
9 
10 
11 
>12 
13 
14 
15 
16 
17 
18 

\* 
io 
21 
22 

2? 
Z< 
25 
6 

f*7 
20 
29 

;o 
31 
32 
33 
34 
3A 
:ie 
37 
38 
39 
40 
11 
4? 
A1 

W 
43 
46 
47 
48 
49 
50 
51 
i2 
:v3 
54 
59 
56 
!>7 

TRAPPED PROPELLANTS 
ENGINE 
FUEL 
OXIDIZER 

LINES 
FUEL 
OXIDIZER 

TANK 
FUEL 
OXIDIZER (SUMP) 

ASCENT 

uo 
680 

200 
800 

161+0 
500 

CRUISE | ATTITUDE 

1 

CONTROL 
MANEUVER 

TOTAL-RESIDUAL PROPELLANTS (23.3) 
TOTAL-BROUGHT FORWARD 
TOTAL-RESIDUAL & UNUSABLE FLUIDS (23.0) 

TOTAL 
1 

1 

1 

i 

j 
i 

i 

; 

i 

1 
i 

3«6o 
2Wb " 
5?65 

-oH IV Icp. 7-: 
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© 
RESERVE FLUIDS ( 2 5 . 0 ) 

-
2 
3 
4 
S 

6 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 

is 
19 
20 
21 
22 
23 
24 
25 
^6 
^7 

2S 
29 
30 
3 1 
32 
33 
34 
3 5 
.16 
J7 
38 
39 
40 

11 
-1? 
•n r 
11 
45 
46 
47 
4fl 
4 9 
50 
51 
52 
53 
54 
55 
56 
57 

RESERVE : FLUIDS ( 2 5 . 1 ) 
MDAC SPACE STATION 

i 

LOX 
LH2 
.IP 
FREON 
WATER 
GOX 
N2 

TOTAL-RESERVE FLUIDS ( 2 5 . 1 ) 

ELECT 
POWER 

ASCENT 
PROP. 

•5708 
9 5 1 

CRUISE 
PR6P. 

MANEUV 
PROP. 

1 " 

ACS 
PR6P. 

SERVICE 
FLUIDS 

TOTAL-RESERVE FLUIDS ( 2 5 . 0 ) 

TOTAL 

5708 
9 5 1 

1 

| 
I 

| 
1 

6659 ' 
6659 

3V 1 ; SCD. ; - -
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o 
RESERVE FLUIDS (25.0) 

RESERVE FLUIDS (25.1) 
RNS MISSION 

rr ' 2 
3 
4 
5 
6 
7 

9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 

,ft 
29 
30 
3 1 
32 
33 
34 
3 5 
3 6 
3 7 
3 8 
39 
4 0 

U 
42 
AX 

14 
4 9 
4 6 

47* 
4 8 

4 9 
5 0 
51 
52 
W 
54 
55 
56 
57 

LOX 
T,K2 
.TP 
FREON 
WATER 
GOX 
N2 

TOTAL-RESERVE FLUIDS ( 2 5 . 1 ) 

ELECT 
POWER 

ASCENT 
PROP. 

8983 
11+97 

• 

CRUISE 
PROP. 

MANEUV 
PROP. 

ACS 
PROP. 

SERVICE 
FLUIDS 

TOTAL-RESERVE FLUIDS ( 2 5 . 0 ) 

TOTAL 

8983 
1497 

1UU8U • 
10U80 

r,V T>l ^T3. ? - : 
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o 
RESERVE FLUIDS (25 .0 ) 

RESERVE FLUIDS ( 2 5 . l ) 

h 2 
3 
4 
3 
6 

7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
2 5 
26 
27 
,8 

2 9 
30 
3 1 
32 
3 3 
34 
35 
36 
37 
38 
39 
40 
11 
4 ? 
A3 

43 
46 
47 
48 
4 9 
SO 
51 
52 
\3 
54 
55 
56 
57 

LOX 
LH2 
J P 
FREON 
WATER 
GOX 
N2 

TOTAL-RESERVE FLUIDS ( 2 5 . 1 ) 

TUG MISSION 

ELECT 
BOWER 

ASCENT 
PROP. 

158U9 
26?8 

CRUISE 
PROP. 

MANEUV 
PROP. 

ACS 
PROP. 

SERVICE 
FLUIDS 

TOTAL-RESERVE FLUIDS ( 2 5 . 0 ) 

TOTAL 

1581+9 
26^8 

18U87 ' 
18U87 

,->Y •,<V. : - . 
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o 
INFLIGHT LOSSES (26.0) 

INFLIGHT LOSSES ( 2 6 . 1 ) 

1 
2 
3 

T 
S 
6 

_x 
8 

ASCENT PROPULSION 
GAS VENTED 
DUMPED 
CHILLDOWN 

9 | 
10 
11 
12 
113 
1 4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
?6 

7 
|2fi 
2 9 
3 0 
3 1 
32 
33 
34 
3 5 
3 6 
37 
38 
:J9 

40 
41 
4 2 
A2 

J4 
45 
46 
47 
4fl 
49 
50 
51 

2 

£3 
54 
SB 
56 
57 

CRUISE PROPULSION 
LUBRICATION OIL 
GAS VENTED 
START UP 

MANEUVER PROPULSION 
GAS VENTED 
DUMPED 
BOIL OFF/LINE 

ATTITUDE CONTROL 
GAS VENTED 
DUMPED 

INDUCED ENVIRO. PROT. 
COOLANT - WING 

- TAIL 
- BODY 

PRIME ELECTRICAL POWER 
FUEL 
OXIDIZER 

ENVIRONMENTAL CONTROL 
OXYGEN 

LEAKAGE/REPRESSURIZATION 
DILUANT 

LEAKAGE/REPRESSURIZATJ W 
COOT.ANT - Ho 
WATER - POTABLE 

- WASH 
- COOLING 

HYDRAULIC SYSTEM 
FUEL 
OXIDIZER 

TOTAL-INFLIGHT LOSSES ( 2 6 . 1 ) 

HYDRAULI': 
FLUID 

GASES/ 
PRESS 

COOLANT WATER PROPEL-
LANTS 

B3 

03 
TOTAL-INFLIGHT LOSSES ( 2 6 . 0 ) 

TOTAL 

j 

83 

-iv " P : z<p. 
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o 
PROPELLANTS EXPENDED ( 27.0,28.0,29.0) 

PROPELLANTS - EXPENDED (27.1, 28.1, 29.1) 
MDAC SPACE STATION 

r 2 
3 
4 
5 
6 
,7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

2? 
24 
25 
^6 

J 7 
?,9 
2 9 
3 0 
3 1 
B3 
33 
34 

?S 

5a 
•J7 
; « 
39 
4 0 

41 
A? 
&\ 
44 
*s 

46 
4 7 
41 
4 9 
50 
51 
52 
53 
54 
5 5 
56 
57 

NOMINAL THRUST 
MAIN BURN 

FITFT, 
OXIDIZER 

PRE-DOCK MANEUVER 
FUEL 
OXIDIZER 

ON-ORBIT MANEUVER 
FUEL 
OXIDIZER 

DE-ORBIT MANEUVER 
FUEL 
OXIDIZER 

ON-ORBIT ATTITUDE 
FUEL 
OXIDIZER 

ENTRY ATTITUDE 
FUEL 
OXIDIZER 

• 

CRUISE 
FUEL 

2 7 . 0 
ASCENT 

PROP 

967^6 
580414 

2 8 . 0 
CRUISE 

PROP 

TOTAL-PROPELLANTS(27.1.28.1.29.1) 1 bYYl^O \ 

2 9 . 0 
MANEUVER 

PROP 

(I5lk6) 
2192 

13154 

C^O'57^ 
U?6 

2621 

18403 

ACS 
PROP 

(sooo) 
428 

2572 

(1514) 
217 

1297 

4514 
TOTAL-PROPELLANTS EXPENDED ( 2 7 . 0 , 2 8 . 0 , 2 9 . 0 ) 

TOTAL 

i 

I 
1 

700067 

JJH 1?: 5xp. ?-: 

1 
4-35 

SD 71-140-4 



o 
PROPELLANTS EXPENDED (27.0, 28.0, 29.0) 

PROPELLANTS - EXPENDED (27.1, 28.1, 29.1) 

RNS MISSION 

1 
2 

3 

4 
3 

6 

7 

9 
9 

10 

11 

12 

13 

14 

15 
16 

17 

18 

19 

20 

21 

22 

23 

24 

2 5 

26 

27 

:s 
29 

30 

3 1 

32 

33 

34 

3 5 

3d 
3 7 

38 

39 

4 0 

i l 
42 
4 3 

41 
4 5 

46 

47 

4 8 
4 9 

50 

51 

52 

53 
54 

5 5 

56 
57 

NOMINAL THRUST 

MAIN BURN 
FTFRT, 

O X I D I Z E R 

PRE-DOCK MANEUVER 

FUEL 
O X I D I Z E R 

O N - O R B I T MANUEVER 

FUEL 

O X I D I Z E R 

D E - O R B I T MANEUVER 

FUEL 

OXIDIZER 

O N - O R B I T ATTITUDE 

FUEL 

O X I D I Z E R 

ENTRY ATTITUDE 

FUEL 

O X I D I Z E R 

CRUISE 

FUEL 

TOTAL-PROPELLANTS ( 2 7 . 1 , 2 8 . 1 , 2 9 . 1 ) 

2 7 . 0 

ASCENT 
PROP 

6 1 1 7 1 

367027 

U28198 

- 2 c ] .'6' 

CRUISE 

PROP 

29.6 
MANEUVER 

PROP 

( 1 0 6 0 7 ) 

1515 
9 0 9 2 

( 3 0 5 7 ) 

U36 
2 6 2 1 

11366*+ 

ACS 

PROP 

( 2 5 6 0 ) 

366 
2X9k 

( 1 5 0 0 ) 

211+ 

1286 

1+060 

TOTAL-PROPELLANTS EXPENDED ( 2 7 . 0 , 2 8 . 0 , 2 9 . 0 ) 

TOTAL 

1+1+5922 

^>v "Pi ^-p. ? - : 
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o 
PROPELLANTS EXPENDED (27.0, 28.0, 29.0) 

PROPELLANTS - EXPENDED (27.1, 28.1, 29.1) 

TUG MISSION 

IT 
2 
i 
A 
3 
6 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
I S 
19 
20 
21 
22 
23 
24 
2 5 
26 
27 

it 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4.1 
4 ? 
4 3 
41 
4S 
46 
47 
48 
4 9 
50 
51 
52 
53 
54 
55 
56 
57 

NOMTTCAT, THRUST 
MAIN BURN 

FUEL 
OXIDIZER 

PRE-DOCK MANEUVER 
FUEL 
OXIDIZER 

ON-ORBIT MANEUVER 
FUEL 
OXIDIZER 

DE-ORBIT MANEUVER 
FUEL 
OXIDIZER 

ON-ORBIT ATTITUDE 
FUEL 
OXIDIZER 

ENTRY ATTITUDE 
FUEL 
OXIDIZER 

CRUISE 
FUEL 

TOTAL-PROPELLANTS ( 2 7 . 1 , 2 8 . 1 , 2 9 . 1 ) 

2 7 . 0 
ASCENT 
PROP 

70917 
1+25503 

1+96420 

" • 2 O 
CRUISE 

PROP 

29.0 
MANEUVER 

PROP 

(211+1+) 
306 

1838 

(1+197) 
6 0 0 

3597 

6341 

ACS 
PROP 

(2560) 
366 

2194 

(1500) 
21U 

1286 

U06 0 
TOTAL-PROPELLANTS EXPENDED ( 2 7 . 0 , 2 8 . 0 , 2 9 . 0 ) 

TOTAL 

506821 

-r>' T»: z<p. ?-: 
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o SEQUENCE SUMMARY WEIGHT STATEMENT 

CONFIGURATION 

ESS - MDAC SPACE STATION 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING. DOCKING 
PROPULSION. ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
PNEUMATIC DISTR, 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYLOAD 
ORDNANCE 
RESIDUAL FLUIDS 

PAYLOAD MARGIN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL WEIGHT-LB 

A 

57847 

25328 

4710 
U00 
1190 
4o6 

2955 
1100 

96936 

176960 

5965 
5330 

285191 

6659 
83 

677150 

22917 

992000 
DESIGNATIONS: 

ITEM 
A LIFTOFF 
B MAINSTAGE CUTOFF 
C ORBIT INSERTION 
D DEORBIT* 
E REENTRY* 
F 

BY 

B 

57847 

25328 

U710 
3400 
1190 

406 

2955 
1100 

96936 

17696.Q 

5965 
5330 

285191 

6659 
83 

22917 

314850 

C 

57847 

25328 

1+710 
^400 
1190 

406 

2955 
1100 

96936 

176960 

5965 
5330 

285191 

6659 

7571 

299^21 

DATE 

D 

57847 

7708 

4710 
•3400 
1190 

406 

2322 
772 

78355 

78355 

4571 

82926 

E 

57847 

7708 

4710 
3400 
1190 

406 

2322 
772 

78355 

78355 

78355 

F 

NOTES & SKETCHES 
* DEORBIT AND REENTRY CONFIGURATIONS 
HAVE MAINSTAGE ENGINES AND FOUR GN & C 
CONTAINERS REMOVED. 
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o SEQUENCE SUMMARY WEIGHT STATEMENT 

CONFIGURATION 

ESS - M S 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION. ASCENT 
PROPULSION, CRUISE 
PROPULSION. AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
PNEUMATIC DISTR. 

SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYL0AD 

ORDNANCE 
RESIDUAL FLUIDS 
PAYLOAD MARGIN 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL WEIGHT-LB 

A 

5781+7 

25328 

1+710 
3400 
1190 

3+06 

2955 
1100 

96936 

83000 

59b5 
9 3 1 ^ 

195215 

10480 
83 

1+28198 

17724 

651700 

DESIGNATIONS: 

ITEM 
A LIFTOFF 
B MAINSTAGE CUTOFF 
C ORBIT INSERTION 
D DEORBIT* 
E REENTRY* 
F 

BY 

B 

5781+7 

25328 

1+710 
31+00 
1190 

1+06 

2955 

96936 

83000 

5965 
9311+ 

195215 

10480 
83 

17724 

223502 

C 

5781+7 

25328 

1+710 
31+00 
1190 

5+06 

2955 
1100 

96936 

83000 

59b5 
9311+ 

195215 

10480 

7117 

212812 

DATE 

D 

5781+7 

7708 

1+710 
31+00 
1190 

3+06 

2322 
722 

78355 

78355 

1+557 

82912 

H
I 

5781+7 

7708 

1+710 
31+00 
1190 

5+06 

2322 
722 

78355 

78355 

78355 

F 

NOTES & SKETCHES 
* DEORBIT AND REENTRY CONFIGURATIONS 
HAVE MAINSTAGE ENGINES AND FOUR GN & C 
CONTAINERS REMOVED. 
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o SEQUENCE SUMMARY WEIGHT STATEMENT 

CONFIGURATION 

ESS - NR TUG 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION. ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
PNEUMATIC DISTR. 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 

SUBTOTAL (DRY WT) 

PERSONNEL 
PAYLOAD 
PAYLOAD ADAPTER 

RESIDUAL FLUIDS 
PAYLOAD MARGIN 

SUBTOTAL! INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL WEIGHT-LB 

A 

57847 

25328 

4710 
3400 
1190 

406 

2955 
1100 

96936 

107180 
10000 

5965 
9413 

229494 

18487 
83 

496420 

10401 

754885 
DESIGNATIONS: 

ITEM 
A LIFTOFF 
B MAINSTAGE CUTOFF 
C ORBIT INSERTION 
D DEORBIT* 
E REENTRY* 
F 

BY 

B 

57847 

25328 

4710 
3400 
1190 

406 

2955 
1100 

96936 

107180 
10000 

5965 
9413 

229494 

18487 
83 

10401 

258465 

C 

57847 

25328 

4710 
3400 
1190 

406 

2955 
1100 

96936 

107180 
10000 

5965 
9413 

229494 

18487 

8257 

256238 

DATE 

D 

57847 

7708 

4710 
3400 
1190 

406 

2322 
722 

78355 

TOOOO 

88355 

5697 

E 

57847 

7708 

4710 
3400 
1190 

406 

2^2? 
722 

78355 

10000 

88355 

94052 I 88355 

F 

NOTES & SKETCHES 
* DEORBIT AND REENTRY CONFIGURATIONS 
HAVE MAINSTAGE ENGINES AND FOUR GN & C 
CONTAINERS REMOVED. 
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© 
DESIGN DATA SUMMARY 

CONFIGURATION BY DATE 
PAGE 1 OF 7 

MAX. DYNAMIC PRESSURE, LB/SQ FT 
MAX. qo PSF DEGREE 1500 
ENTRY VELOCITY FT/SEC 

321. 

BALLISTIC COEFFICIENT W/CdA, LB/SQ FT 
ENTRY ANGLE DEGREES 

ULTIMATE LOAD FACTOR 
ASCENT 
ABORT 
SEPARATION 
ENTRY 
CRUISE 
LANDING 

1. WING GROUP 

GROSS AREA SOFT 
TORQUE BOX 
LEADING EDGE (FIXED) 
TRAILING EDGE (FIXED) 
MOVABLE SURFACES 

VOLUME-CU FT 

Nx 
l . U 

Ny 
1.4 

Nz 
l . U 

WEIGHT, LB 
992000 

INSIDE 
FUSELAGE EXPOSED 

MAC 
ROOT 

THEORETICAL 
BODY 

JUNCTION 
PLATFORM 

BREAK TIP 
CHORD LENGTH (FT) 
CHORD THICKNESS (FT) 
SPAN BETWEEN CHORDS (FT) 
DIHEDRAL ANGLE (DEG) 
SWEEP BACK ANGLE (MEAN CHORD) 
AIRFOIL DESCRIPTION 
TAPER RATIO 
THICKNESS/CHORD: 
DESIGN LOAD 

SPAN BETWEEN DIHEDRAL BASES FT 
25% CHORD 

ROOT TIP 

CRITICAL LOAD CONDITION 

CONTROL SURFACES 
T.E. FLAPS 
L.E. FLAPS 
SPOILERS 
SPEED BRAKES 

TYPE 
AREA SQ FT 

RETRACT EXTEND 

PRIMARY STRUCTURAL MATERIALS 

TORQUE BOX 
LEADING EDGE 
TRAILING EDGE (FIXED) 
MOVABLE SURFACES 

MATERIAL 
DESIGN 
TEMP°F 

4-44 
SD 7 1 - 1 4 0 - 4 



© 
CONFIGURATION 

2. TAIL GROUP 

EXPOSED AREA FT2 (TOT) 
TORQUE BOX 
LEADING EDGE (FIXED) 
TRAILING EDGE (FIXED) 
MOVABLE SURFACES 

CARRY THROUGH AREA - FT2 

EXPOSED SEMI-SPAN-FT 
CARRY THROUGH SPAN - FT 
NO. OF SURFACES/VEHICLE 
VOLUME-CUFT 
PRIMARY STRUCT MATERIAL 

CHORD LENGTH 
ROOT (THEORETICAL) FT 
MAC FT 
BODY, JUNCTION 
TIP, FT 

CHORD MAX. THICKNESS 
ROOT, FT 
TIP, FT 

DIHEDRAL ANGLE, DEGREE 
SWEEPBACK, 25% CHORD 

3. BODY GROUP 

INTEGRAL TANK WETTED 
AREA - FT2 

OXIDIZER TANK 
FUEL TANK 
INTER-TANK STRUCTURE 

ULLAGE PRESSURE PSI 

BASIC STRUCTURE WETTED 
A R E A - F T 2 

SIDEWALLS 
BULKHEADS 
PARTITIONS 
THRUST STRUCTURE (MAIN 
BODY VOLUME - CU FT (TOT 

PRIMARY STRUCTURAL MATE 

DESIGN DATA SUMMARY 

INBOARD 
VERTICAL 

< * 

FWD 
BULKHEAD 

1385 

OXIDIZER 

FWD 
( 1190 ) 

1190 

ASCENT ENGIN 
AL) 
RlAl ALUM. 

BY 

OUTBOARD 
VERTICAL 

< I 

BARREL 

3780 

29.5 

CTR 
( > 

E) 

DATE 

FWD 
HORIZI 

( ) 

AFT 
BULKHEAD 

1350 

FUEL 

AFT 
( 2265 ) 

2265 

ALUM. 

AFT 
DNTAL 

( 

COMMON 
BULKHEAD 

1386 
. 1 4 1 0 

29.5 

SKIRT 
( 1010 

1010 

ALUM. 

PAGE 2 OF 

J 

! _ 
( 
L 

i 

_ L_ 

_ L_ 

J 

9311 
273.6 
6575 

W65 

51600 

7 

J 
1 
> 
) 

) 
) 
) 

4-45 
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o 
CONFIGURATION 

3. BODY GROUP (CONTINUED) 

MISCELLANEOUS 
CREW COMPARTMENT 
EQUIPMENT COMPARTMENT 
RADOME ANTENNAS 
SPEED BRAKES 
DOORS FAIRINGS 
TANKS OXIDIZER 
TANKS-FUEL 

4. INDUCED ENVIRONMENT PROTECT 

TOTAL VEH WETTED AREA-FT2 

LEADING EDGE NOSE CAP AREA ( 
•SOFT 
MATERIAL 
MATERIA! 
MATERIAI 

SURFACE PROT AREA-SOFT ( 
MATERIAL 
MATERIAL 
MATERIAL 
MATERIAL 
MATERIAL 
MATERIAL 
MATERIAL 
MATERIAL 

UNPROTECTED AREA-SQ FT ( 

BASE MATERIAL 

TOTAL VEHICLE VOLUME 
-CU FT (OUTER MOLDLINE) 

VOLUME INSIDE PRIMARY 
STRUCTURE-CU FT 

TPS VOLUME CU FT 

LEADING EDGE/NOSE CAP RAD-FT 
LEADING EDGE/NOSE CAP MAX. 

TEMP°F 
LOWER SURFACE MAX. TEMP °F 
SIDE SURFACE MAX. TEMP °F 
UPPER SURFACE MAX. TEMP °F 

DESIGN DATA SUMMARY 

r 
DATE 

WETTED VOLUME 
AREA-SQ FT CU FT 

ION 
WING HORIZTAIL VERT TAIL 

) ( ) ( ) ( 

) I ) ( ) ( 

M I < ) ( 

( 

PAGE 3 OF 

ULTDES PRESS. 
DIFF-PSI 

BODY 
( 

) < 

1 

( 
) 

) 

( 

7 

) 
} 

} 

) 
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o DESIGN DATA SUMMARY 
CONFIGURATION BY DATE 

PAGE 4 OF 7 

5. LANDING, RECOVERY. DOCKING 

ALIGHTING GEAR 
NO./VEH 

DESIGN 
LOAD-LB 

EXTENDED 
STRUT 

LGTH-FT 
STROKE 

FT 
PRIMARY 

MATL 
BRAKE 
MATL 

MAIN GEAR 
NOSE GEAR 

MAX. DESIGN LANDING WT - LB 
LANDING SPEED - KNOTS 
ANGLE OF ATTACK @ LANDING - DEG 

LIMIT LANDING SINK SPEED 
FT/SEC @ 
FT/SEC @ 

LB LANDING WT 
LB MAX DESIGN LANDING WT 

SEPARATION SYSTEM 
DESIGN " q " @ SEPARATION-PSF 
MAX AXIAL ACCELERATION-g's 
MAX DESIGN SEPARATION-WT LB 

DECELERATION CHUTE 
DIAMETER-FT 
NO./VEHICLE 

6. PROPULSION - MAIN ASCENT 

ENGINE 
PROPELLANT SYSTEM 

ULLAGE PRES - PSI 
PROPEL TYPE 
ULLAGE VOL- FT3 (M IN) 
PRESSURANT 
TOTAL TANK VOL - FT3 
USABLE PROP VOL - FT3 (MAX) 
TOTL LEN OF FEEDLINES- FT 

TANKAGE - NONINTEGRAL 
OXIDIZER 
OXIDIZER 
OXIDIZER 
FUEL 
FUEL 
FUEL 

THRUST-SL 
N/A 

THRUST-VAC 
6 3 2 , 2 0 0 

FUEL 

LHr 

EXP RATIO 
150 

OXIDIZER 

LOX 

Isp-VAC 
CHAMB 

PRES PSI 
3000 

(OPERATING LIMIT) 

35L _255_ 
He _GHc 

is 
He -

12 * 
12 im 

NO. SHAPE 
WET AREA 

SOFT 
VOLUME 

CUFT 

4 - 4 7 
SD 7 1 - 1 4 0 - 4 



o 
CONFIGURATION 

DESIGN DATA SUMMARY 
n? DATE 

PAGE 5 OF 7 

7. PROPULSION - CRUISEBACK 

NO. OF ENGINES 
ENGINE THRUST - S.L. STATIC - LB 
SPECIFIC FUEL CONSUMPTION LB/LB • THRUST PER HR. @ NOMINAL 

CRUISE ALTITUDE-FT 
NOMINAL CRUISE ALTITUDE - FT 
NOMINAL CRUISE SPEED - KNOTS 
CRUISE ALTITUDE ENGINE OUT - FT 
CRUISE SPEED, ENGINE OUT - KNOTS 
CRUISE RANGE (ACTUAL REQ) - NA Ml 
CRUISE RANGE (MAX AVAIL - NO HEADWIND, ALL ENGINES UP) 
CRUISE LIFT DRAG RATIO 
ENGINE THRUST SIZED BY 
LIFT COEFFICIENT FOR CRITICAL THRUST CONDITION 

TYPE 
TANK VOL 

CUFT 
TANK 
MATL 

TANK 
PRES-PSI 

BURST 
FACTOR 

NO. OF 
TANKS 

FUEL SYSTEM 
PRESSURIZATION SYSTEM 

AIR INTAKE DUCT • LENGTH-FT 
-DIAMETER-FT 

NACELLE WETTED AREA - EACH-SQ FT 

8. PROPULSION-AUXILIARY 

THRUSTERS 
THRUST (VAC)-LB 

OMS 10000 
ACS 

'sp -SEC ACS 
h^h 

2100 

PROPELLANTSYS(ACS) 
FUEL 
OXIDIZER 
FUELPRESSURANT 
OXIDIZER PRESS. 

PROPELLANT SYS (MANEUVER) 
FUEL 
OXIDIZER 
FUEL PRESSURANT 
OXIDIZER PRESS. 

370 

QUANTITY REQ 
MANEUVER 

2 
1U 

COMB IN 

L 
L ) 

TANK VOL 
TYPE CU FT 
GHo (ACCUM) 68 Ea 

TANK 
MATL 

T i 
GOX (ACCUM) 13 Ea Alum 

LOX 
237 Ea _Alum_ 
298 

GH2 
G0% 

9. PRIME POWER 

BATTERIES 
ENGINE/TURBINE 

FUEL CELL 

SPECIFIC 
POWER 
9.6 

Alum 

TANK 
PRES-PSI 
1000 
1000 

_2Z_ 
31. 

BURST 
FACTOR 

2 . 0 
2 . 0 

_2*0_ 

NO. OF 
TANKS 

2 

WATT-HRS/LB 
HP-HR LB FUEL 
HP-LB OF ENGINE 
WATT-HRS/LB FUEL 
WATTS LB OF FUEL CELL 

TOTAL 
POWER 
25200 

2 * 0 

TYPE 
WATT-H RS N i c k e l / S i l v e j 
HP-HR 
HP 
WATT-H RS 
WATTS 

4 -48 SD 7 1 - 1 4 0 - 4 



© 
DESIGN DATA SUMMARY 

CONFIGURATION BY DATE PAGE 8 OF 7 

10. ELECTRICAL POWER CONVERSION/DISTRIBUTION 

SYSTEM VOLTAGE 1 1 5 / 2 0 0 VOLTS 
PEAK POWER 9700 WATTS 
AVERAGE POWER TBD WATTS 

11. HYDRAULIC POWER CONVERSION DISTRIBUTION 

12. 

13. 

14. 

SYSTEM NOMINAL OPER PRESSURE 
PEAK POWER 
AVERAGE POWER 
TOTAl VOI UME OF Fl UID 
FLUID TYPE MAX OPEf 

SURFACE CONTROLS 

SURFACE 

AVIONICS 

ENVIRONMENTAL CONTROL 

GAS SUPPLY SYSTEM ( 
PRIMARY OXYGEN 
SECONDARY OXYGEN 
DIllJENT 

AREA 
FT2 

TOT. STOR 
VOL-FT3 

GAS REQUIREMENT AVERAGE RATES 
METABOLIC LB MAN-I 
|FAKAGE 
RFPRESSURIZE 
PRESSURIZED SURFACE AREA 

HEAT TRANSPORT SYSTEM CAPA 

RAOIATOR AREA 

LB DAY 
LB REPR 

FT3 
CITY 

SOFT 
WATER MANAGEMENT SYSTEM CAPACITY 

DRINKING WATER LB MAN-I 
WASHING 
COOI ING 

PSI 
HORSEPOWER 
HORSEPOWER 
FT3 

1TEMP- °F 

MAX DEFL MAX 
RATE DEFL 

DEG/SEC DEG 

STORAGE 
PRES 

) 

DAY 

ESSURIZE 

3AYX 
LB MAN-DAY X 
LB BTU X 

BTU HR (PEAK) 
BTU HR (AVE) 
MATERIAL 

MAN 
MAN 
RTII' 

DESIGN 
HINGE 

MOM. FT/LB 

TANK 
MATL 

DAYS 
DAYS 

S 

( 

NO/ 
VEHICLE 

NO.-OF 
TANKS 

15. PERSONNEL PROVISIONS 

16. RANGE SAFETY AND ABORT 

4 - 4 9 SD 7 1 - 1 4 0 - 4 



o DESIGN DATA SUMMARY 
| B V 

ratr CONFIGURATION 
PAGE 7 OF 7 

17. BALLAST 

18. 

DESIGN CG ENVELOPE FWD 
NOMINAL CG WITHOUT BALLAST 
NOMINAl CG WITH 
MAX DESIGN LANDING WT-LB 

GROWTH 

CURRENT Al I OWANCE 

%L 

_ LB BALLAST = 

LR 

AFT 

%L 
%MAX CG 

%L 

CONTRACTORS EST OF ALLOWANCE NEEDED TO GUARANTEE CURRENT 
PAYLOAD AND GROSS WT 

REMAINING GROWTH ALLOWANCE FOR CUSTOMER CHANGES 

*FOR SYSTEM REQUIREMENTS AS DEFINED BY 

19. OPEN 

20. PERSONNEL 

NO. OF CREW 
NO. OF PERSONNEL 
TOTAL 

21. CARGO 

BAYDIA 
BAY LGTH 

; AVE PERCENTILE MAN. 
; AVE PERCENTILE MAN. 

FT 
FT 

CARGO BAY VOLUME CUFT 

22. ORDNANCE 

23. RESIDUAL FLUIDS - DEFINE WEIGHT ESTIMATING RATIONALE 

24. OPEN 

25. RESERVE FLUIDS - DEFINE WEIGHT ESTIMATING RATIONALE 

26. INFLIGHT LOSSES - DEFINE WEIGHT ESTIMATING RATIONALE 

27-29. PROPELLANTS EXPENDED 

OXIDIZER/FUEL RATIO 
FUEL DENSITY - PCF 
OXIDIZER DENSITY - PCF 
INCREMENTAL VELOCITY 
AVE l $ p 

MISSION PERFORMANCE RESERVE. 
CRUISE RESERVE 

ASCENT 

6.0:1 
T75o 

CRUISE 

71.10 

%OF. .LBWp 

'DEFINE BASIS FOR CRUISE RESERVES, I.E., 
KNOT HEADWIND, ETC. 

MILES© 

.LB* 

.LB 

MANEUVER 
6.0:1 
h.ko 

71.10 

ATTITUDE 
6 . 0 : 1 
U.UO 

71.10 

POWER 

4 - 5 0 
.<=n 71 i An A 
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o 
5.0 BOOSTER 

Mass p rope r t i e s data for the booster used as a bas i s for this study were 
taken from the Space Shuttle Phase B booster configuration designed by the 
Convair Aerospace Division of General Dynamics , designated B-9U. This 
vehicle is descr ibed in r epor t SD 71-114-2, Volume II, Book 3, dated 
26 M arch 1971, t i t led "Booster Vehicle Definition." Mass p roper t i e s for 
th is vehicle a r e l isted in r epo r t SD 70-403-8 , dated 1 May 1971, t i t led "Space 
Shuttle Phase B Definition Mass P r o p e r t i e s Status Repor t . " 

The weight penal t ies associated with adapting the B-9U booster to ESS 
payloads total 15,241 pounds. They are of two k inds : 1) pe rmanen t (non
removable) weight in the form of beef-up of booster bulkheads to withstand 
the g rea te r loads imposed by ESS, and 2) substi tution of rev i sed a t tach/ 
separat ion links and mechan i sms , plus a p la t form, in place of the sys tem 
used for the reusab le o rb i t e r . The bulkhead weight penalt ies a re tabulated 
below. The combined effect to accommodate all t h r e e ESS payloads is a 
3181-pound weight i n c r e a s e . This is non-removable weight. 

The weight difference between the a t t ach / separa t ion links and mecha
n i sm for the ESS payloads is obtaining by subtract ing the 4302 pounds of 
reusab le orb i te r sy s t em and adding a 9770-pound platform plus 6592 pounds 
of ESS a t t ach / separa t ion links and m e c h a n i s m s . The weight penalty is t h e r e 
fore 12, 060 pounds in this a rea , which can be removed for reusab le orbi ter 
launches by substituting the al ternate l ink-mechan ism sys tem. 

Detail Weight Changes 

Upper Stage 

Station 1866 
Station 2866 
Aft sk i r t 

Total 

Added Weight (lb) 

RNS 

354 
871 

39 

1264 

Space 
Station 

325 
935 

1892 

3152 

Space 
Tug 

879 
0 

879 

Combined 
Effect 

354 
93 5 

1892 

3181 

5-1 
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o B O O S T E R W E I G H T S T A T E M E N T ( L A U N C H C O N D I T I O N ) 

CONFIGURATION 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING. DOCKING 
PROPULSION. ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
HYDRAULIC CONV & DIST 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
GROWTH 
ESS PLATFORM 

SUBTOTAL (DRY WT) 

PERSONNEL 
CARGO 
ORDNANCE 
RESIDUAL FLUIDS 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL WEIGHT-LB 

A 

61990 
19230 

177301 
82644 
27361 

130186 
50413 
10557 

1801 
1438 
1862 
7889 
5468 
1650 
1600 

46486 
-

627876 

476 

11476 

639828 

20802 
3382307 

143786 
1500 

4188223 

DESIGNATIONS: 

ITEM 
A ^ R e u s a b l e O r b i t e r 
B S p a c e S t a t i o n 
C S p a c e T u g 
D N u c l e a r S t a g e 
E 
F 

BY 

B 

61990 
19230 

182772 
82644 
27361 

130186 
50413 
10557 

1801 
1438 
1862 
7889 
5468 
1650 
1600 

46486 
9770 

643117 

476 

11476 

655069 

20802 
3382307 

143786 
1500 

4203464 

C 

61990 
19230 

182772 
82644 
27361 

130186 
50413 
10557 

1801 
1438 
1862 
7889 
5468 
1650 
1600 

46486 
9770 

643117 

476 

11476 

655069 

20802 
2941395 

143786 
1500 

3762552 

DATE 

D 

61990 
19230 

182772 
82644 
27361 

130186 
50413 
10557 

1801 
1438 
1862 
7889 
5468 
1650 
1600 

46486 
9770 

643117 

476 

11476 

655069 

20802 
2749260 

143786 
1500 

3570417 

E F 

NOTES & SKETCHES 

* R e f . S D 7 0 - 4 0 3 - 8 , " M a s s P r o p e r t i e s 

S t a t u s R e p o r t , " d a t e d 1 M a y 1 9 7 1 . 

5-5 
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© 
• G E N E R A L D Y N A M I C S 
Convair Aerospace Division 

GROUP WEIGHT STATEMENT 

CONFIGURATION 

B-9U DELTA BOOSTER 
BY 

GD/C 
DATE 

1 ' ' 

1 . WING GROUP CARRY EXPOSED 
THROUGH SURFACE 

BASIC STRUCTURE 
TORQUE BOX 
LEADING EDGE 
TRAILING EDGE 8c T i p s 

SECONDARY STRUCTURE 
VARIABLE GEOMETRY (INCL LBS MECHANISM) 
DOORS. INSULATION. FAIRINGS 

CONTROL SURFACES ( E l e v o n s ) 
AILERONS-ONCLBALWT LB) 
T.E. FLAPS 
L E . FLAPS 
SPOILERS 
SPEED BRAKES 

2. TAIL GROUP 

t 17085 ) ( 3 0 6 1 4 ) 
17085 2 6 6 4 6 

3 4 2 0 
548 

• 8 1 7 8 
SURFACE SUPTMEO 

V E R T I C A L C A N 
( 13121W 6 1 0 9 ) 

BASIC STRUCTURE ( 10992) { 6109 
TORQUE BOX 9 3 0 1 3256 
CARRY THROUGH ( P i v o t ) 2 1 8 9 
LEADING EDGE 8 6 6 4 9 7 
TRAILING EDGE fc T i p s 8 ^ 167 

SECONDARY STRUCTURE ( ) ( 
CONTROL SURFACES SURFACE SUPTMECI 

RUDDER (INCL BALV/T LB) 
ELEVATOR (INCL BAL WT LB) 

3. BODY GROUP 
INTEGRALTANKAGE 

FUEL TANK ( I n c l . 6226 lb o r b i t e r b l k h d & Ion 
OXIDIZER TANK( Inc l . 2470 l b o r b i t e r bulkheac 
BETWEEN TANKS (CMN BLKHD) 
INSULATION ( F u e l T a n k ) 

BASIC STRUCTURE N o s e F w d A d 
{ 10135 ) ( 3652 

B a s i c W e i g h t 10135 3652 
BULKHEADS, O r b i t e r 
PARTITIONS -

2129 

g e r o n s ) 67985 
1) . 17560 _ 

I n t e r " 1 6 8 
ptr tank" SKIRT 
i ( 19623 ) ( 29G78 

14141 
5482 

THRUST STRUCTURE (MAIN ASCENT ENGINE) : " _ ,29678_ 
SECONDARY STRUCTURE 

CREW COMPARTMENT & A v i o n i c s C o m p a r t m e n t 1800 
EQUIPMENT CO.V.PARTMENTS 
RAOOME ANTENNAS 
SPEED BRAKES 
ENGINE HEAT PROTECTION _ 7 8 6 9 _ 
INTERSTAGE (INCLMECH LBS) ( L i n k s h. M e c h a n i s m s ) 6592 
Plat form * 9770 
GEAR WING PROVISIONS ( M L G h. W i n g B u l k h e a d s ) 10710 

Alternate I tems, for ESS Payloads 

1 • -

PAGE 1 

4 7 6 9 9 

8 1 7 8 

6113 

A R D 

17101 

i 2J29 

92713 

63088 

36741 

OF 5 

61990 

19230 

192542 

5-6 
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© 
G E N E R A L D Y N A M I C S 
Convnir Aerospace Division 

GROUP WEIGHT STATEMENT 

CONFIGURATION 

B - 9 U D E L T A B O O S T E R 

BY 

G D / C 

DATE 
PAGE 2 OF 5 

4. INDUCED ENVIRONMENT PROTECTION 
THERMAL PROTECTION 

LEADING EDGE NOSE CAP 
SURFACE PHOTECTION 

ABLATIVE 
INSULATION 
RADIATIVE PANELS 

SOUND PROTECTION 

5. LANDING. DOCKING 
ALIGHTING GEAR 

MAIN 
NOSE 

DOCKING 
AUXILIARY SYSTEMS 

DECELERATION CHUTES 
FLOTATION GEAR 
HANDLING GEAR 

WING 

3796 
1Z369 

ROLLING 
9200 

600 

Canard 

382 
1022 

STRUC
TURE 
13200 
2600 

BODY 

bbOVb 

CONTROLS 
135b 
405 

7910 

671 

6. PROPULSION - MAIN ASCENT 
ENGINE & ACCESSORIES 

ENGINE (AS SUPPLIED)(Ref I C D 1 3 M 1 5 0 0 0 B , 3 /1 /71) ( G F E ) _8994 0_ 
GIMBALSYSTEM 
IGNITION AND CONTROL SYSTEM(Helium Sys ) 
PROPELLANT UTILIZATION SYSTEM 
ACCESSORIES 

INSTALLATION, DUCTS, SHROUDS 
PROPELLANTSYSTEM 

FILLDRAIN 
PRESSURIZATiON 
VENT SYSTEM 
Condi t ioning/Re c i rcu la t ing 
PREVALVES 
FEED SYSTEMS 
VORTEX. FLOW CONTROL SYSTEM _, 
SUPPORTS AND INSTALL ' 

TANKAGE-NONINTEGRAL TANK INSULATE SUPTS 
FUEL 
OXIDIZER 

101676 

1704 
FUEL OXIPIZER 

739 
26806 

692 
213 

528 , 
1098 
1161 

_2_1_00 _ _ 
5662 11560 

282 
2100 

l\ 

82644 

27361 

130186 

5-7 
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o 
. G E N E R A L D Y N A M I C S 
Convair Aerospace Division 

GROUP WEIGHT STATEMENT 

CONFIGURATION 
B - 9 U D E L T A BOOSTER 

7. PROPULSION-CRUISE BACK 
ENGINE & ACCESSORIES 

ENGINE ( G F E ) 
IGNITION AND CONTROL SY 
LUBRICATION SY (DRY) 
ACCESSORIES- C o o l i n g 

INSTALLATION, DUCTS, SHROUD 
AIR INDUCTION 
ENGINE MOUNTING 
NACELLES PYLONS (INCL 232 J 
EXHAUST SY 

PROPELLANT SY 
FILL DRAIN 
PRESSURIZATION (DRY) 
VENT S Y / D u m p S y s t e m 
PUMP 
FEED SY 
TRANSFER SY 
DUMP SY 
SUPPORTS/INSTALLATION 

TANKAGE • NON-INTEGRAL 
FUEL - M a i n 

- F w d 
8. PROPULSION-AUXILIARY 

THRUSTER INSTALLATION 
THRUSTER 
ACCESSORY 

PROPELLANT SY 
FILL/DRAIN 
PRESSURIZATION / V e n t 
C o n d i t i o n i n g 
FEED SYSTEM 
E x h a u s t S y s t e m 
SUPPORTS 

TANKAGE 
TANKS 
INSULATION 
SUPPORTS 

9. PRIME POWER POWER 
UNIT 

BATTERIES 70 
ENGINE/TURBINE 772 
FUEL CELL 

BY 
G D / C 

j lb Deplo1 

TANK 
RM0 
1100 

MTG/ 
" INSTAL 

10 
589 

10. ELECTRICAL 
SUPPLY 

EQUIPMENT 112 
DISTRIBUTION AND CONTROL CIRCUITRY 
UTILITY SYSTEMS 
SUPPORTS/INSTALLATION 

DATE 

f Mech) 

INSULATE SUPTS 
100 
500 
ATT 

CONTROL 
. 12QQ 

inn* 
, 195 

• 8302 
246 
169 

1869 
4118 
iqnn 

PROPEL 

1055 

TEMP 
TANK/SYS CONTROL 

360 

CONVER- CONTROL 
SION 

148 
UNITS 

12 

28140 
9S0 

60 

1020 
• 96 

7077 
720 

139 

232-
160 
546 
720 

223 

CON
TROLS 

PAGE 3 

29150 

8913 

2020 

10330 

MANEU
VER 

TOTAL 
( 80 ) 
( )12\ ) 
( » 

272 

996 
92 
78 

OF 5 

50413 

10557 

1801 

1438 

5-8 
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o 
G E N E R A L D Y N A M I C S 
Convair Aerospace Division 

GROUP WEIGHT STATEMENT 

^CONFIGURATION 
B - 9 U D E L T A BOOSTER 

BY 

G D / C 

DATE 

11. HYDRAULIC PRIMARY UTILITY EMERG 
( ) ( 

POWER SUPPLY 5 7 6 
DISTRIBUTION CONTROL CTR 
TEMPERATURE CONTROL SY 

• AUXILIARY SYSTEMS 
SUPPORTS INSTALLATION 

12. SURFACE CONTROLS 

11J4 

) ( ) 

. 152 

COCKPIT CONTROLS 
FLIGHT CONTROL SY POWER FEEL 
SYSTEM ACTUATION CONTROLS XMISSION ACTUATOR SY 

( 
E l e v o n 
C a n a r d 
RUDDER 
T.E. FLAP 

( 1500 ) 1 5732 
744 3o3 0 
646 1842 
110 260 

) ( ) 

SPEED BRAKE 
UNITS CIRCUITRY COOLING ANTENNAS 

13. AVIONICS { 2 1 6 9 ) ( 2 9 1 0 ) ( 60 ) ( 3 9 ) 
GUID/NAV/F l t . C t r . 4 1 9 
FLIGHT CONTROL 

230 

DATA MANAGEMENT 7 13 253 7 50 
COMMUNICATE 3R8 
CONFIG SEQ 

50 39 

INSTRUMENTATION 
DISPLAYS/Con t ro l s 649 93 10 

14. ENVIRONMENTAL CONTROL 
GAS SUPPLY SYSTEM (DRY) 
GAS MANAGEMENT PROCESSING (DRY) 
HEAT TRANSPORT SYSTEM (DRY) 
A n t i - i c i n g , W i n d s h i e l d 
B o d y G r o u n d P u r g e 

15. PERSONNEL PROVISIONS 
SEATS/RESTRAINT SYS (NO._2_) 
FIXED LIFE SUPPORT EQUIPMENT 
EMERGENCY EQUIPMENT 
CARGO HANDLING 
FURNISHINGS 

16. RANGE SAFETY AND ABORT 

17. 

18. Cont ingency , 

19. OPEN 

SUBTOTAL (DRY WEIGHT) 

• 

1 
1862 

SUPTS 
INSTALL 

( 6 5 7 ) 
428 
202 

27 

INSTALL 
( 290 ) 

92 

4 0 
75 

83 

PAGE 4 

• 

SEE AVIONIC 

7 4 1 

3340 

8 3 5 

1245 
4 5 

360 

240 
20 

1010 

330 

OF 5 

1862 

7889 

S) 

5468 

1650 

1600 

46486 

643117 

5-9 
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o 
G E N E R A L D Y N A M I C S 
Convair Aerospace Division 

GROUP WEIGHT STATEMENT 

CONFIGURATION 
B - 9 U D e l t a B o o s t e r 

BY 
GD/C 

DATE 
5 / 1 1 / 7 1 

20. PERSONNEL PRESS. ACCESS-
NO. MAN 

CREW ( •>. ) 200 
PASSENGER ( ) 
PERSONAL GEAR/ACCESSORIES 

GARMENTS HELMET SUIT ORIES 
50 10 ' 

LIFE SUPPORT 
FOOD 
EQUIPMENT -

21 . CARGO 

• • * • 

16 
• 

22. ORDNANCE 

23. RESIDUAL & UNUSABLE FLUIDS 
ASCENT 6001 l b GCV. 850 l b G H 9 @ L a n d i n g 
CRUISE 1080 l b J P F u e l ; 360 l b O i l 
MANEUVER 
ATTITUDE CONTROL / A P U 
ECS 
EBS H e l i u m , A s c e n t P r o p u l s i o n Purge 
HYDRAULIC 

24. OPEN 

SUBTOTAL (INERT WEIGHT) 

25. RESERVE FLUIDS 
ASCENT , 
CRUISE 
MANEUVER 
ATTITUDE CONTROL 
ECS 
EPS 
HYDRAULIC 

Inc luded be low 

28. INFLIGHT LOSSES 
ASCENT (10203 l b 0 2 ; 7233 l b H2 ) 
CRUISE Eng ine Stare C a r t r i d g e s 
MffitjeOK&R A P S / A P U B o i l - O t f 
IHXtf&tSbceett fS&k A P S / A P U P r o p e l l a n t Cond i t i on ing Losses 
ECS 
EJSS A P U 
KJCDttacHSXX H e l i u m , Ascen t P r o p u l s i o n P u r g e 

27. PROPELLANT -ASCENT ( I n c l . 5760 lb t h r u s t decay p r o p e l l a n t s w h i c h a r e 
not i nc luded i n p e r f o r m a n c e ca lcu la t ions ) 

28. PROPELLANT - CRUISE 

29. PROPELLANT MANEUV/ACS 

T 

* Space S t a t i o n u s e s m a ; 
Space T u g i s o f f - l o a d e 
N u c l e a r Stage i s o f f - l c 

OTAL (GROSS WEIGHT) 

i i m u m a s c e n t p r o p e l l a n t s . 
d 4 4 0 , 900 l b s . 
aded 6 3 3 , 0 5 0 l b s . 

MANEUV 

PAGE 5 

460 

IB 

6651 
1440 

219 
50 

174 
2942 

J 7441 
132 
205 

1233 

1661 
130 

* 

ACS 
1500 

< 

OF 5 

476 

11476 

(655069 

20802 

3382307 

143786 

1500 

4203464] 
> * 
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o SEQUENCE SUMMARY WEIGHT STATEMENT 

CONFIGURATION 
0 B - 9 U D E L T A B O O S T E R 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING. DOCKING 
PROPULSION. ASCENT 
PROPULSION. CRUISE 
PROPULSION. AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
HYDRAULIC CONV & DIST 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
CONTINGENCY 
ESS PLATFORM 

SUBTOTAL (DRY WT) 

PERSONNEL 
CARGO 
ORDNANCE 
RESIDUAL FLUIDS 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT* 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL WEIGHT-LB 

A 

61990 
19230 

182772 
82644 
27361 

130186 
50413 
10557 

1801 
1438 
1862 
7889 
5468 
1650 
1600 

46486 
9770 

643117 

476 

11476 

655069 

2 0 8 0 2 
3382307 

143786 
1500 

4203464 

DESIGNATIONS: 

ITEM 
A L i f t o f f 
B M a x Q 
C B - G 
D B u r n o u t ( e n t r y ) 
E S t a r t c r u i s e r e t u r n 
F L a n d i n g 

BY 
G D C 

B C 

DATE 

D 

" ( S A M E F O R A L L ] 

655069 

20802 

1969465 
143786 

1500 

2790622 

655069 

2 0 8 0 2 
1357024 

143786 
1500 

2178181 

655069 

20802 

143786 
1500 

821157 

E 

ITEMS) 

655069 

3231 

143786 

802086 

F 

655069 

655069 

NOTES & SKETCHES 

* A s c e n t p r o p e l l a n t s i n c l u d e 57 60 l b 

t h r u s t d e c a y p r o p e l l a n t s w h i c h a r e 

n o t i n c l u d e d i n p e r f o r m a n c e 

c a l c u l a t i o n s . 

0 A s c e n t p r o p e l l a n t l o a d e d f o r M D A C 

SS t r a j e c t o r y . 
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o SEQUENCE SUMMARY WEIGHT STATEMENT 

CONFIGURATION 
0 B - 9 U D E L T A BOOSTER 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAIL GROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION. ASCENT 
PROPULSION. CRUISE 
PROPULSION. AUXILIARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
HYDRAULIC CONV & DIST 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
CONTINGENCY 
ESS PLATFORM 

SUBTOTAL (DRY WT) 

PERSONNEL 
CARGO 
ORDNANCE 
RESIDUAL FLUIDS 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT* 
PROPELLANT-CRUISE 
PROPE LLANT- M AN EU V/ACS 

TOTAL WEIGHT-LB 

A 

61990 
19230 

182772 
82644 
27 i61 

120186 
50413 
10557 

1801 
1438 
1862 
7882 
5468 
1650 
1600 

46486 
9770 

643117 

4 7 6 

1 1 4 7 6 

655069 

20802 
2749260 

143786 
1560 

3570417 
DESIGNATIONS: 

ITEM 
A L i f t o f f 
B M a x Q 
C B - G 
D B u r n o u t ( e n t r y ) 
E S t a r t c r u i s e r e t u r n 
F L a n d i n g 

BY 
G D C 

B C 

DATE 

D E 

" ( S A M E F O R A L L I T E M S ) 

655059 

20802 
1597710 

143786 
1500 

241886'7 

655069 

20802 
1085910 

143786 
1500 

1907067 

655069 

20802 
*./ '«-> 

143786 
1500 

821157 

655069 

3231 

802086 

F 

655069 

655069 
NOTES & SKETCHES 

* A s c e n t p r o p e l l a n t s i n c l u d e 5 7 6 0 lb 

t h r u s t d e c a y p r o p e l l a n t s w h i c h a r e no t 

i n c l u d e d i n p e r f o r m a n c e c a l c u l a t i o n s . 

0 A s c e n t p r o p e l l a n t l o a d e d f o r R N S 

t r a j e c t o r y . 
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o SEQUENCE SUMMARY WEIGHT STATEMENT 

CONFIGURATION 
0 B-9U D E L T A BOOSTER 

CODE 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

20.0 
21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 
29.0 
30.0 

SYSTEM 

WING GROUP 
TAILGROUP 
BODY GROUP 
INDUCED ENVIR PROTECT 
LANDING, DOCKING 
PROPULSION. ASCENT 
PROPULSION, CRUISE 
PROPULSION, AUXIL IARY 
PRIME POWER 
ELECTRICAL CONV & DIST 
HYDRAULIC CONV & DIST 
SURFACE CONTROLS 
AVIONICS 
ENVIRONMENTAL CONTROL 
PERSONNEL PROVISION 
RANGE SAFETY 
BALLAST 
CONTINGENCY 
ESS PLATFORM 

SUBTOTAL (DRY WT) 

PERSONNEL 
CARGO 
ORDNANCE 
RESIDUAL FLUIDS 

SUBTOTAL (INERT WT) 

RESERVE FLUIDS 
INFLIGHT LOSSES 
PROPELLANT-ASCENT * 
PROPELLANT-CRUISE 
PROPELLANT-MANEUV/ACS 

TOTAL WEIGHT- LB 

A 

61990 
19230 

1&2772 
82643 
27361 

130186 
50413 
10557 

1801 
1438 
1862 
788^ 
5468 
1650 
1600 

46486 
9770 

643117 

476 

11476 

655069 

2U8U2 
2941395 

143786 
150C 

3762552 
DESIGNATIONS: 

ITEM 
A L i f to f f 
B Max Q 
C B-G 
D Burnout (entry) 
E Star t c ru ise r e t u r n 
F Landing 

BY 
GDC 

B 

(S 

655069 

20802 
1848369 

143786 
1500 

2669526 

C 

A M E FC 

655069 

20802 
891976 
143786 

1500 

1713127 

DATE 

D 

>R A L L 

655069 

20802 

143786 
150C 

821157 

E 

[ T E M S ) 

65506<; 

3 231 

143786 

802086 

F 

655069 

655069 
NOTES & SKETCHES 

*Ascent propel lants include 5760 lb 
th rus t decay propel lants wh ich are 
not included in per fo rmance 
ca lcu la t ions. 

0Ascent propel lant loaded for NR 
tug t r a j e c t o r y . 
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